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ABSTRACT
A g e n e t i c  a n a l y s i s  o f  h e ad in g  d a t e ,  p l a n t  h e ig h t ,  p a n ic l e  num ber, 
g r a in  w e ig h t p e r  p l a n t ,  and a l k a l i - d i g e s t i o n  in d ex  was co n d u c ted  w ith  
a p p ro x im a te ly  4-00 p la n t s  an d  100 F^ l i n e s  o f  a  c r o s s  be tw een  an  
u n r e le a s e d  v a r i e t y ,  d e s ig n a te d  S t r a i n  186 , an d  th e  IR8 v a r i e t y  o f  r i c e ,  
O ryza s a t i v a  L. P h e n o ty p ic  c o r r e l a t i o n  c o e f f i c i e n t s  w ere c a lc u la t e d  
among th e  f i v e  c h a r a c te r s  i n  th e  F^ g e n e r a t io n .
I n  r e g a r d  t o  h e ad in g  d a t e ,  Fg p l a n t s  and  means o f  F^ l i n e s  showed 
c o n tin u o u s  s e g r e g a t io n .  However, th e  p o p u la t io n s  w ere n o t  n o rm a lly  
d i s t r i b u t e d  b u t ,  i n s t e a d ,  had  a p p ro x im a te ly  th e  same f re q u e n c y  i n  each  
c l a s s .  A bout 16^ o f  F^ l i n e s  w ere a s  e a r l y  a s  th e  e a r ly  p a r e n t ,  S t r a i n  
186. None o f  th e  l i n e s  a p p e a re d  to  be hom ozygous. T ra n s g re s s iv e  
s e g r e g a t io n  f o r  b o th  e a r ly  an d  l a t e  h e ad in g  o c c u r re d . I t  was co n c lu d ed  
t h a t  d a te  o f  h e a d in g  was a  q u a n t i t a t i v e  t r a i t ,  b u t  n o t  a  t y p i c a l  o n e , 
go v ern ed  by more th a n  one gene  b u t  n o t  a  la r g e  num ber, H e r i t a b i l i t y  
e s t im a te s  w ere h ig h ,  i n d i c a t i n g  t h a t  s e l e c t i o n  on th e  b a s i s  o f  in d iv id u a l  
p l a n t s  an d  means o f  l i n e s  would be h ig h ly  e f f e c t i v e .
P la n t  h e ig h t  behaved  a s  a  q u a n t i t a t i v e  t r a i t  w ith  norm al d i s t r i ­
b u t io n  o f  th e  s e g r e g a t in g  p o p u la t io n s .  U n lik e  h ead in g  d a t e ,  a  few  F^ 
l i n e s  a p p e a re d  t o  be homozygous f o r  th e  d e s i r a b l e  s h o r t  s t a t u r e  o f  IR 8 . 
T ra n s g re s s iv e  s e g r e g a t io n  o c c u r re d  f o r  b o th  s h o r t  and  t a l l  s t a t u r e .
The p a r e n t  d i f f e r e n c e  a p p e a re d  t o  be c o n t r o l l e d  by two o r  t h r e e  p a i r s  
o f  g e n e s . E s t im a te s  o f  h e r i t a b i l i t y  w ere h ig h ,  i n d i c a t i n g  t h a t  
s e l e c t i o n  o f  in d iv id u a l  p l a n t s  w ould be e f f e c t i v e .
W eight o f  g r a i n  p e r  p l a n t  an d  i t s  com ponent number o f  p a n ic l e s  p e r
p l a n t  behaved  s i m i l a r l y .  F o r b o th ,  t h e r e  w ere v e ry  h ig h  c o e f f i c i e n t s  o f  
v a r i a t i o n  w i th in  th e  homozygous p a r e n ts  o f  C o n se q u e n tly , r e l i a b l e
c o n c lu s io n s  c o n c e rn in g  number o f  g e n es  in v o lv e d  c o u ld  n o t  be draw n. A l­
th ough  s e v e r a l  F ^  l i n e s  w ere e q u a l i n  p a n ic le  number t o  th e  h ig h  p a r e n t ,  
IR 8 , none o f  th e  l i n e s  y ie ld e d  a s  w e l l  a s  S t r a i n  186 . H e r i t a b i l i t y  was 
to o  low f o r  b o th  t r a i t s  t o  p e rm it  e f f e c t i v e  s e l e c t i o n  among in d iv id u a l  
p l a n t s ,
A l k a l i - d i g e s t i o n  in d e x  was s tu d ie d  a s  a n  i n d i c a t i o n  o f  g e l a t i n i z a t i o n  
te m p e r a tu r e , w ith  a n  in te r m e d ia te  in d e x ,  su ch  a s  fo u n d  i n  S t r a i n  186, 
b e in g  d e s i r a b l e  i n  a  d ry -c o o k in g  r i c e ,  IR 8 h a s  a n  u n d e s i r a b le  h ig h  in d e x . 
A lk a l i - d i g e s t i o n  in d e x  behaved  a s  a  q u a l i t a t i v e  c h a r a c t e r .  The p a r e n t  
d i f f e r e n c e  a p p e a re d  t o  be g o v e rn ed  by one p a i r  o f  g e n e s , w ith  a  h ig h  f r e ­
quency o f  l i n e s  homozygous f o r  th e  b e h a v io r  o f  e ach  p a r e n t ,  H e r i t a b i l i t y  
e s t im a te s  w ere v e ry  h ig h .  C o n se q u e n tly , s e l e c t i o n  on th e  in d iv id u a l  
p l a n t  b a s i s  w ould be h ig h ly  e f f e c t i v e .
Many r i c e  b re e d e r s  a r e  i n t e r e s t e d  i n  com bining  su ch  d e s i r a b l e  p l a n t  
ty p e  t r a i t s  a s  e a r l y  m a tu r i ty ,  s h o r t  s t a t u r e  an d  h ig h  p a n ic le  num ber.
None o f th e s e  c h a r a c te r s  showed a n  im p o r ta n t  d e g re e  o f  a s s o c i a t i o n  a s  
m easured  by c o r r e l a t i o n  c o e f f i c i e n t .  T h u s, no s p e c i a l  d i f f i c u l t y  sh o u ld  
be e n c o u n te re d  i n  com bining  th e s e  t r a i t s .  The c o r r e l a t i o n  c o e f f i c i e n t  
be tw een  y i e l d  o f  g r a i n  p e r  p l a n t  and  number o f  p a n ic l e s  p e r  p l a n t  was 
p o s i t i v e ,  s i g n i f i c a n t ,  and  o f  m odera te  m agnitude ( r  = . 38) .  T hu s, number 
o f  p a n ic l e s  p e r  p l a n t  was a n  im p o r ta n t  com ponent o f  g r a i n  y i e l d .  A low 
b u t  s i g n i f i c a n t  a s s o c i a t i o n  o c c u r re d  be tw een  w e ig h t p e r  s e e d  and  y i e ld  
o f  g r a i n  p e r  p l a n t .  S in c e  w e ig h t p e r  s e e d  h a s  m o d era te  h e r i t a b i l i t y ,  th e  
d a ta  s u g g e s t  t h a t  i t  be  g iv e n  c o n s id e r a t io n  i n  b re e d in g  p rogram s a s  a  
com ponent o f  g r a i n  y i e l d .
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INTRODUCTION
I n s u f f i c i e n t  food, su p p ly  f o r  a n  e x p lo s iv e ly  in c r e a s in g  p o p u la t io n  
means more and  more fo o d  p ro d u c tio n  i s  m andato ry . I n  o rd e r  t o  m atch 
t h i s  s t r o n g  demand* th e  developm ent o f  h ig h  y i e ld in g  v a r i e t i e s  i s  one 
o f  th e  s t r o n g e s t  i n t e r e s t s  f o r  p l a n t  b re e d e rs  engaged  i n  a l l  c ro p  
im provem ent p ro g ram s. I n  g e n e r a l ,  when b re e d e rs  d e v e lo p  a  p ro m is in g  
v a r i e t y  i n  r e s p e c t  to  y i e l d ,  th e y  em ploy a  p ro c e d u re  o f  d i r e c t  s e l e c t i o n  
an d  /  o r  o f  I n d i r e c t  s e l e c t i o n  c o n ce rn in g  th e  u t i l i z a t i o n  o f  c e r t a i n  
agronom ic c h a r a c te r s  r e l a t e d  to  y i e l d .  S e le c t io n  f o r  y i e l d  i s  commonly 
d e la y e d  u n t i l  l a t e r  g e n e r a t io n s  due t o  low h e r i t a b i l i t y  in  i t s  n a tu r e ,  
However, th e  b re e d e r s  have th e  o p tio n  o f  e a r ly  s e l e c t i o n  an d  th e  
s e l e c t i o n  c r i t e r i o n  may be y i e l d  o r  one o r  more o f  th e  p h y s io lo g ic a l  
com ponents o f  y i e l d .
I n  r i c e  ( O ryza s a t i v a  L . ) ,  t h e r e  a r e  many agronom ic t r a i t s  c o n t r i ­
b u t in g  to  g r a in  y i e l d .  E a r ly  m a tu r i ty ,  p l a n t  h e ig h t ,  p a n ic le  num ber, 
an d  w e ig h t p e r  s e e d  a r e  c h a r a c te r s  r e l a t e d  to  y i e l d .  S in ce  m ost o f  
th e s e  c h a r a c te r s  a r e  q u a n t i t a t i v e l y  i n h e r i t e d ,  e s t im a te s  o f  h e r i t a b i l i t y  
w ould  be o f  v a lu e  i n  p r e d ic t in g  e x p e c te d  advances from  s e l e c t i o n .  
In fo rm a tio n  c o n c e rn in g  i n t e r r e l a t i o n s h i p  among th e s e  t r a i t s  an d  t h e i r  
a s s o c i a t i o n s  w i th  g r a in  y i e l d  i s  a l s o  im p o r ta n t i n  g iv in g  a p p ro p ia te  
s u g g e s t io n s  f o r  s e l e c t i o n  p ro c e d u re s  i n  th e  e a r ly  g e n e r a t io n s .
I n  a d d i t io n  t o  th e  c h a r a c te r s  m en tio n ed  a b o v e , cooking  b e h a v io r  o f  
m i l le d  r i c e  h as  been  em phasized  i n  a l l  b re e d in g  p ro g ram s. Two p h y s io -
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c h e m ic a l p r o p e r t i e s  o f  s t a r c h  t h a t  a f f e c t  th e  cook ing  q u a l i t y  o f  r i c e  
a r e  g e l a t i n i z a t i o n  te m p e ra tu re  and  am ylose c o n te n t .  G e la t i n i z a t i o n  
i s  r e l a t e d  t o  th e  co o k in g  tim e  w h ile  am ylose c o n te n t  i s  a s s o c ia te d  w ith  
th e  t e x tu r e  o f  cooked r i c e .  Longer co o k in g  tim e  i s  r e q u i r e d  f o r
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v a r i e t i e s  w ith  h ig h  g e l a t i n i z a t i o n  te m p e ra tu re .  H igh am ylose r i c e  i s  
known t o  cook d ry  an d  f l u f f y  com pared w ith  low am ylose v a r i e t i e s  t h a t  
te n d  t o  g e t  m o is t an d  s t i c k y  on c o o k in g . A r a p id  m ethod f o r  e s t im a t in g  
th e  g e l a t i n i z a t i o n  te m p e ra tu re  i s  th e  r a t e  o f  d i s i n t e g r a t i o n  o f  m il le d  
r i c e  i n  a  d i l u t e  a l k a l i  s o l u t i o n .  Low in d e x  o f  a l k a l i - d i g e s t i o n  
in d i c a t e s  a  h ig h  g e l a t i n i z a t i o n  te m p e ra tu re  an d  v ic e  v e r s a .
D i f f e r e n t  g ro u p s  o f  consum ers have t h e i r  own s p e c i f i c  cook ing  
q u a l i t y  p r e f e r e n c e s .  I n  developm ent o f  new v a r i e t i e s ,  q u a l i t i e s  o f  
su ch  k in d  p r e f e r r e d  by consum ers m ust be com bined w ith  o th e r  agronom ic 
t r a i t s  r e s p o n s ib le  f o r  h ig h  y ie ld in g  a b i l i t y .
The m ajo r o b je c t iv e  o f  t h i s  s tu d y  was t o  d e te rm in e  th e  b re e d in g  
b e h a v io r  an d  h e r i t a b i l i t y  o f  tim e  o f  m a tu r i ty ,  p l a n t  h e ig h t ,  number o f  
p a n i c l e s ,  300- s e e d  w e ig h t ,  g r a i n  y i e l d ,  and  a l k a l i - d i g e s t i o n  in d e x .
A p rim ary  p u rp o se  o f  th e  r e s e a r c h  was t o  d e te rm in e  w h e th e r th e s e  
c h a r a c te r s  c o u ld  be s e l e c t e d  in  th e  e a r l y  g e n e r a t io n s  o r  n o t .  An 
a d d i t i o n a l  o b je c t iv e  was t o  a s s e s s  th e  r e l a t i v e  im p o rtan ce  o f  th e  
a s s o c i a t i o n s  among th e  agronom ic c h a r a c te r s  t h a t  would have p r a c t i c a l  
s i g n i f i c a n c e  i n  th e  s e l e c t i o n  p rog ram .
REVIEW OF LITERATURE
Heading Date
1) Number of genes involved
The inheritance of heading in rice has been reported by many 
workers. Jones (29) summarized the results of the studies involving 
early and late maturity varieties as followst-
G ross S e g re g a tio n  in  F2 A uthor Year
E a r ly  x l a t e 3 l a t e  : 1 e a r ly Nomura & Yamazaki 1925
do do Bhide 1926
do do Jones 1933
do do Jo n es  e t  a l 1933
do 3 e a r ly  : 1 l a t e Ramiah 1933
E a r ly  x e a r ly 9 l a t e  t 7 e a r ly Jo n es  e t  a l 1935
E a r ly  x l a t e M u ltip le  f a c to r s H oshino 1913
do do Miyazawa 1916
do do Jones 1928
do do Jo n es e t  a l 1935
Jodon (26) s tu d ie d  th e  I n h e r i ta n c e  o f  h ead in g  d a te  in  a c ro s s
betw een G .I . ^ 630 , an  e a r ly  p l a n t ,  and  No. 2912 A 21 , a  l a t e  s t r a i n .
The F i  p la n t s  headed  l a t e ,  and th e  Fg p la n t s  s e g re g a te d  in  a  r a t i o  
o f  3 l a t e  t o  1 e a r ly .  The a u th o r  assum ed a  s in g le  m ajor f a c t o r  
c o n t r o l l in g  m a tu r i ty ,  w ith  la te n e s s  dom inan t.
3
4
Prom th e  c r o s s  C . I .  3794- x  F o r tu n a ,  Jodon  (27) o b se rv ed  4-2 e a r l y ,
93 s e g r e g a t in g  and  22- m id seaso n  p ro g e n ie s .  The s e g r e g a t io n  d id  n o t  
f i t  a  1 *2:1  r a t i o ,  b u t  when th e  m idseason  and  s e g r e g a t in g  c la s s e s  w ere 
com bined, th e  r a t i o  o f  l a t e  t o  e a r l y  a g re e d  t o  3 *1 .
A cco rd in g  t o  C h a n d ra ra ta n a  ( 9 ) ,  S e th i  e t  a l  ( 56 , 57) o b ta in e d  i n  
Fg b o th  a  r a t i o  o f  3 l a t e  t o  1 e a r l y  and c o n tin u o u s  un im odal d i s t r i ­
b u t io n s .  The l a t t e r  ty p e  o f  c r o s s  a p p ea re d  t o  i n d i c a t e  p o ly g e n ic  
a c t i o n .
N andi an d  G an g u li (42 ) s tu d ie d  in h e r i t a n c e  o f e a r l i n e s s  in  Surma 
V a lle y  r i c e s . The Fg p la n t s  from  th e  c r o s s e s  o f  e a r l y  b o ro  form s w ith  
amans showed 3 e a r ly  t o  1 l a t e  r a t i o .  I n  c r o s s e s  o f  e a r ly  au s  v a r i e t i e s  
w ith  am ans, Fg p l a n t s  s e g re g a te d  i n t o  3*1 r a t i o  o f  l a t e  t o  e a r ly  p l a n t s .  
T ra n s g re s s iv e  i n h e r i t a n c e  was fo u n d  i n  Fg p o p u la t io n s  from  th e  c r o s s e s  
o f  bo ro  x  aman w ith  th e  l a t e  p l a n t s  beyond th e  end o f  th e  Fg c u rv e .
Fg p l a n t s  w hich  t r a n s g r e s s e d  a t  b o th  ends o f  Fg cu rv e  w ere o b serv ed  i n  
th e  c r o s s e s  o f  au s  x  am an.
N agai (4-1) c i t e d  th e  s tu d y  o f  Fuke (18) on th e  g e n es  c o n t r o l l i n g  
h ead in g  tim e  i n  a  number o f  c r o s s e s  betw een l a t e  and  e a r l y  v a r i e t i e s .
Two ty p e s  o f  s e g r e g a t io n  w ere fo u n d  i n  th e  Fg p o p u la t io n s  i n  r e s p e c t  
t o  h e ad in g  t im e ,  nam ely m onohybrid an d  d ih y b r id  c a s e s .  The m onohybrid 
c a se  showed tw o ty p e s  o f  gene a c t i o n ,  c ro s s e s  o f  l a t e  x  e a r l y  gave i n  
F2 a  r a t i o  o f  1 e a r l y ,  2 in te r m e d ia te ,  and  1 l a t e  w h ile  o th e r  ty p e s  
showed a  3*1 r a t i o  o f  l a t e  an d  e a r l y .  I n  c r o s s e s  betw een  v a r i e t i e s  
from  th e  f i r s t  ty p e  o f  gene a c t i o n  and  v a r i e t i e s  w hich b e lo n g ed  t o  
th e  second  ty p e  o f  g en e  a c t i o n ,  Fg p l a n t s  showed d i f f e r e n t  p a t t e r n s  
o f  s e g r e g a t io n  o f  7 *6 *3 i 6 *7 *3 » an d  4-*9*3 r a t i o s  o f  e a r l y ,  medium, 
an d  l a t e .
Syaku&o e t  a l  (61 ) s tu d ie d  g e n es  t h a t  c o n t r o l  h e ad in g  d a te  i n  
c r o s s e s  among 3 r i c e  v a r i e t i e s .  T h ere  w ere t h r e e  g e n e s ,  E^» Eif., and  
E ^ , a c t i n g  on th e  b a s ic  gene com plex C, E^ and  E^ w ere com ple te  
d o m in an ts  and  was in c o m p le te . The r e l a t i v e  q u a l i f y in g  power o f  
th e s e  3 g en es  was i n  th e  o rd e r  E^> E ^>  E ^ ,
Syakudo e t  a l  (60) a l s o  s tu d ie d  mode o f  i n h e r i t a n c e  o f  h e a d in g  
p e r io d  i n  3 c r o s s e s ;  D a iry u to  x  N abeshim a, Nabeshim a x  R o z in to , and  
D a iry u to  x R o z in to , R o z in to  i s  a  v a r i e t y  o f  e a r l y  h e ad in g  w ith  s h o r t  
culm  w h ile  Nabeshim a i s  a  medium h ead in g  ty p e  w ith  medium culm an d  
D a iry u to  i s  a  l a t e  ty p e  w ith  lo n g  culm . As a  r e s u l t  o f  p ro g en y  t e s t s  
i t  was fo u n d  t h a t  th e  g en es  Ea  and  E^ c o n t r o l l e d  h e ad in g  p e r io d .  B oth  
o f  th e s e  g en es  a p p e a re d  t o  show ab sen ce  o f  dom inance. E ^ was l a r g e r  
i n  th e  q u a l i f y in g  e f f e c t s  th a n  E . . N e i th e r  a d d i t iv e  n o r  m u l t i p l i c a t i v e
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r e l a t i o n s  c o u ld  be s e e n .
B o l l ic h  (7 ) s tu d ie d  in h e r i t a n c e  o f  h e ad in g  d a te  i n  F p , Fg* and  
F^ g e n e r a t io n s  o f  a  c ro s s  be tw een  th e  R exoro  v a r i e t y  an d  S t r a i n  252- 
1 -2 .  The a u th o r  co n c lu d ed  t h a t  d a te  o f  h ead in g  p o s s e s s e d  f e a t u r e s  o f  
b o th  a  q u a n t i t a t i v e  and  q u a l i t a t i v e  n a tu r e .  E a r l i n e s s  showed a  h ig h  
d e g re e  o f  p a r t i a l  dom inance o v e r l a t e n e s s , '  The d i f f e r e n c e  o f  43 d ay s  
be tw een  th e  two p a r e n ts  a p p e a re d  t o  be c o n t r o l l e d  by one m ajo r p a i r  o f  
g e n es  and  a  number o f  m od ify in g  g e n e ,
T s a i  and Oka (64) made an  a n a ly s i s  o f  g en es  c o n t r o l l i n g  h e ad in g  
tim e  i n  T aichung  65 and  6 th e r  r i c e  v a r i e t i e s .  The in h e r i t a n c e  o f  
h e a d in g  d a te  i n  a  c ro s s  be tw een  T aichung  6 5 , a  r e p r e s e n t a t i v e  P o n la i  
v a r i e t y  from  T aiw an, and T a t o n g - t s a i l a i , an  e x tre m e ly  e a r l y  v a r i e t y  
from  N o rth e rn  C hina was r e p o r t e d .  I n  a d d i t io n  t o  th e  e a r l i n e s s  gene 
E , i n  T aichung  65* a t  l e a s t  tw o m o d if ie r s  p rom oting  f lo w e r  i n i t i a t i o n ,
an d  m^i w ere fo u n d  t o  be in v o lv e d . Under h ig h  te m p e ra tu re ,  M]_ and 
nig e x e r te d  t h e i r  e f f e c t  o n ly  when E was p r e s e n t ,  b u t i n  low te m p e ra tu re  
th e y  prom oted  f lo w e r  i n i t i a t i o n  w ith o u t E . The a u th o r s  c o n s id e re d  g en es  
an d  mg t o  be g en es  lo w e rin g  th e  te m p e ra tu re  re s p o n se  i n  r e s p e c t  to  
f lo w e r  i n i t i a t i o n .
Heu e t  a l  (21 ) s tu d ie d  th e  d u r a t io n  from  se e d in g  t o  h e a d in g  i n  th e  
c r o s s  S ig a d is  x  T aichung  (N a tiv e )  1 . T aichung  (N a tiv e )  1 p ro d u ced  
p a n ic le s  w i th in  a  ra n g e  o f  80 o t  84 d a y s , a v e ra g in g  83 d a y s . S ig a d is  
p la n t s  h eaded  w i th in  a  ra n g e  from  95 t o  101 d a y s , w ith  a  mean o f  98 
d a y s . The Fg p l a n t s  ra n g e d  from  76 t o  124 d ay s  an d  showed a  c o n tin u o u s  
d i s t r i b u t i o n  w ith  a  p o s i t i v e  skew ness to w ard  th e  u p p e r v a lu e s .  They 
co n c lu d ed  t h a t  th e  d u r a t io n  from  s e e d in g  t o  h e ad in g  i s  c o n t r o l l e d  by 
f i v e  a l l e l i c  p a i r s  o f  a  p o ly g e n ic - a d d i t iv e  n a tu r e .
2) H e r i t a b i l i t y
Oka (4 7 ) s tu d ie d  in h e r i t a n c e  o f  h ead in g  d a te  i n  a n  i n d i c a  x 
ja p o n ic a  c r o s s .  The h e r i t a b i l i t y  v a lu e  f o r  h e ad in g  d a te  was 0 .8 2 3 .
B o l l i c h  (7 )  e s t im a te d  h e r i t a b i l i t y  f o r  d a te  o f  f i r s t  h e a d in g  to  
be 63?S by r e g r e s s io n  o f  F^ l i n e s  on F^ l i n e s .  The c o r r e l a t i o n  betw een 
Fg p l a n t s  and  th e  c o rre sp o n d in g  F^ l i n e s  was 0 .8 8  f o r  f i r s t  h e a d in g ,
A r e l a t e d  c h a r a c t e r ,  d a te  o f  l a s t  h e a d in g , gave an  h e r i t a b i l i t y  e s t im a te  
o f  8 2 ^ , a s  d e te rm in e d  by r e g r e s s io n  o f  F^ l i n e s  on F^ l i n e s .
Quang an d  Chang (48 ) o b ta in e d  h ig h e r  h e r i t a b i l i t y  e s t im a te s  f o r  
h e ad in g  d a te  an d  p l a n t  h e ig h t  th a n  f o r  t i l l e r  number i n  a  c r o s s  
in v o lv in g  i r r a d i a t e d  p ro g e n ie s  and  t h e i r  p a r e n t s .
By u s in g  F ^ , F ^ , an d  F^ p o p u la t io n s  from  a  c r o s s  be tw een  T o k a i-  
senbon  and  F u j i s a k a  No. 5 t  Toriyam a an d  F u ts u h a ra  ( 63) e s t im a te d  
h e r i t a b i l i t i e s , th e  p a r e n t - o f f s p r in g  c o r r e l a t i o n s  an d  th e  c o r r e l a t i o n s
"between g r a in  y i e l d  and o th e r  c h a r a c te r s .  The h e r i t a b i l i t y  e s tim a te d  
i n  F^ l i n e s  was 0.90  f o r  h ead in g  d a t e ,
T an ig u ch i e t  a l  (62 ) c o l l e c te d  d a ta  f o r  h ead in g  d a te  from  v a r io u s  
lo c a t io n s  and from  d i f f e r e n t  y e a r s  i n  o rd e r  t o  e s t im a te  th e  h e r i t a b i l i t y .  
The av erag e  h e r i t a b i l i t y  v a lu e  i n  th e  b road  sen se  was e s t im a te d  a s  8 8 .4 #  
f o r  d a te  o f  h e a d in g ,
K ariy a  and Yamamoto (31) u sed  3 sp ac in g s  o f p la n t s  t o  m easure th e  
h e r i t a b i l i t y  o f  head in g  d a te  in  20 v a r i e t i e s  o f r i c e .  I n  th e  e a r ly  
p la n t in g  w ith  10 v a r i e t i e s ,  th e  h e r i t a b i l i t y  (b ro ad  sen se )  v a lu e s  
e s t im a te d  w ere 98*23i 96.4-8, and 98*14# f o r  sp a c in g s  o f  J O  cm x 30 cm,
21 cm x 21 cm, and 15 cm x 15 cm, r e s p e c t iv e ly .  I n  th e  o rd in a ry  
p la n t in g  s e a so n , h e r i t a b i l i t y  v a lu e s  o f  90, 23 , 93 . 13» and 8 0 .0 3 #  were 
e s t im a te d  f o r  30 cm x 30 cm, 21 cm x  21 cm, and  15 cm x 15 cm, r e s p e c ­
t i v e l y .
L in  (33) e s t im a te d  h e r i t a b i l i t y  i n  th e  b ro ad  sen se  i n  an  F2 
p o p u la t io n  from  th e  c ro s s  Kusabue x Chianung 24-2. F o r h ead ing  d a te ,  
th e  v a lu e  o f  78 . 63#  was o b ta in e d ,
B aner je e  (4-) s tu d ie d  h e r i t a b i l i t y  o f  head ing  d a te  i n  random ly 
s e le c te d  F^ l i n e s  o f  th r e e  au s  x  aman c r o s s e s .  The c a lc u la t io n  was 
made on th e  a ssu m p tio n  t h a t  th e  v a r ia n c e  in v o lv e d  was a d d i t i v e .  I n  
each  c r o s s ,  th e  d i f f e r e n t  l i n e s  e x h ib i te d  g e n e t ic  v a r i a b i l i t y  among 
th e m se lv e s . Among a  number o f  c h a r a c te r s  s tu d ie d ,  h ead ing  d a te  gave 
th e  h ig h e s t  h e r i t a b i l i t y  v a lu e .
Chang (14-) made a  s tu d y  o f  th e  in f lu e n c e  o f sp ac in g  on h e r i t a b i ­
l i t y  o f  head in g  d a te .  H e r i t a b i l i t y  v a lu e s  f o r  8 agronom ic t r a i t s  
were c a lc u la te d  a s  th e  p e r  c e n t g e n o ty p ic  p o r t io n  o f th e  t o t a l  v a r ia n c e  
o f  Fg d e r iv e d  from  a  c ro s s  T a in an  3 x  P i  No, 4-, H e r i t a b i l i t y  v a lu e s
f o r  h ead in g  w ere 86 . 38 , 65 .39» and  ^ 2,9556 f o r  w id e , s ta n d a rd ,  an d  c lo s e  
s p a c in g s , r e s p e c t iv e ly .  I t  was n o te d  t h a t  w ide sp ac in g  gave h e r i t a b i ­
l i t y  v a lu e  2 tim e s  l a r g e r  th a n  th e  h e r i t a b i l i t y  v a lu e  o f  c lo s e  s p a c in g . 
C o n s id e rin g  th e  m agnitude o f  h e r i t a b i l i t y  i t  seemed l i k e l y  t h a t  s e le c ­
t i o n  f o r  h ead in g  d a te  i n  Fg p o p u la t io n  would be more e f f e c t iv e  i n  wide 
s p a c in g  th a n  th e  o th e r  tw o .
By u s in g  58 r i c e  v a r i e t i e s  r e p r e s e n t in g  e c o g e o g ra p h ic a lly  d iv e r s e  
germ plasm  s o u rc e s ,  Fanwar and G upta (50) e s t im a te d  h e r i t a b i l i t y  v a lu e s  
f o r  h ead in g  d a te  and  o th e r  c h a r a c te r s ,  in c lu d in g  y i e ld .  They o b ta in e d  
h ig h  h e r i t a b i l i t y  v a lu e s  f o r  h ead in g  d a te ,  b u t th e  e x p ec te d  g e n e t ic  
advance and  c o e f f i c i e n t  o f  g e n e t ic  v a r i a t i o n  w ere low f o r  t h i s  
c h a r a c te r .
Chang (11 ) u sed  th e  Fg d a ta  from  c ro s s e s  in v o lv in g  16 sem i-dw arf 
m u tan ts  o f  r i c e  f o r  e s t im a tin g  h e r i t a b i l i t y  i n  th e  b ro ad  s e n s e .  From 
8 Fg p o p u la t io n s ,  h e r i t a b i l i t y  v a lu e s  o f  h ead in g  d a te  ra n g e d  from  
6 0 ,6  t o  67 .5^«  On th e  av e rag e  h e r i t a b i l i t y  was c o n s id e re d  t o  be 
m o d e ra te ly  h ig h  v a lu e  f o r  t h i s  c h a r a c te r .
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Height of P3ant
1) Number of genes involved.
Jones (29) reviewed the results of a number of workers who studied 
the inheritance of plant height involving dwarf and semi-dwarf stature 
types. The results were summarized as followsj-
Segregation in Fg 
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Nandi and Ganguli (43) studied the inheritance of plant height 
in various crosses of rice varieties. They found that the tall 
character dominated the dwarf type. In one cross, however, the dwarf 
was dominant to the tall and the Fg segregation was 3 dwarf and 1 tall.
Jodon and Beachell (28) studied inheritance of dwarfness in the 
two dwarf mutants named Grassy Dwarf and Thickset Dwarf. The data of
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Fg p o p u la t io n s  from  th e  c r o s s e s  in v o lv in g  norm al p a r e n ts  w ith  th e  
d w a rfs  i n d i c a t e d  t h a t  "both T h ic k s e t  Dwarf and  G ra ssy  Dwarf behaved  a s  
s im p le  r e c e s s i v e s .  F^ p l a n t s  from  th e  c ro s s  "between th e  tw o m u tan ts  
w ere n o rm a l. The Fg s e g r e g a t io n  showed a  9*3*3*3. r a t i o  o f  norm al* 
g r a s s y  dw arf* t h i c k s e t  dw arf* d o u b le  d w arf p l a n t s .  The d o u b le  d w arf 
ty p e  a p p e a re d  t o  be a  d o u b le  r e c e s s iv e  c l a s s .
I t  was r e p o r t e d  i n  th e  A nnual R e p o r t o f  th e  I n t e r n a t i o n a l  R ice  
R e se a rc h  I n s t i t u t e  (2 3 ) t h a t  th e  in h e r i t a n c e  o f  two dw arf r i c e  v a r i e t i e s  
was g o v ern ed  by  one p a i r  o f  g e n e s , A c ro s s  be tw een  P e ta ,  a  t a l l  
v a r i e t y  w ith  mean h e ig h t  o f  180 cm, and  I - g e o - t z e ,  a  sem i-d w arf v a r i e t y  
w ith  mean h e ig h t  o f  100 cm, was s tu d ie d  f o r  th e  in h e r i t a n c e s  o f  p l a n t  
h e ig h t .  The F2 p o p u la t io n  s e g re g a te d  i n t o  1 ,0 2 5  t a l l  and  3^2 s h o r t
p l a n t s .  The r e s u l t s  f i t t e d  t o  a  3*1 r a t i o ,  i n d ic a t in g  t h a t  a  s in g le
r e c e s s i v e  g ene  c o n t r o l l e d  th e  s h o r t  s t a t u r e  o f  I - g e o - t z e ,  T ra n s g re s ­
s iv e  v a r i a t i o n  was fo u n d  i n  th e  Fg p o p u la t io n ,  s u g g e s t in g  t h a t  g en es  
w ith  m o d ify in g  e f f e c t  w ere in v o lv e d . A n o th e r c r o s s  in v o lv in g  P e ta  
a n d  T a ichung  (N a tiv e )  .1 was s tu d ie d  f o r  th e  d i s t r i b u t i o n  o f  h e ig h t  
m easurem ents i n  th e  two p a r e n t s ,  F^ p l a n t s  and  Fg p l a n t s .  The 22 F^ 
p l a n t s  a v e ra g e d  15^  cm i n  h e ig h t ,  w h ich  was above th e  m id -p a re n t v a lu e  
b u t  below  t h a t  o f  th e  t a l l  P e ta .  The Fg p l a n t s  showed a  3*1 r a t i o  o f  
t a l l  t o  s h o r t ,  i n d i c a t in g  t h a t  one p a i r  o f  g e n es  c o n t r o l l e d  th e  p l a n t  
h e ig h t  c h a r a c t e r .  The P e ta  a l l e l e  was n o t c o m p le te ly  dom inan t o v e r 
th e  T aichung  (N a tiv e )  1 a l l e l e ,
Chang (1 2 ) s tu d ie d  th e  in h e r i t a n c e  o f  lo d g in g  r e s i s t a n c e  i n  t h r e e  
c r o s s e s  each  in v o lv in g  a  lo d g in g  r e s i s t a n t  v a r i e t y  an d  a  s u s c e p t ib le
v a r i e t y .  I n  th e  c r o s s  o f  th e  t a l l  ( c .  150 cm) lo d g in g  s u s c e p t ib le
MTU-15 w ith  th e  s h o r t  ( c ,  87 cm) s t i f f  culm ed CP 231 i r r a d ,  d w a rf-
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R exoro s e l e c t i o n ,  Fg s e g r e g a t io n  f o r  p l a n t  h e ig h t  in d ic a te d , t h a t  v a r i a ­
t i o n  i n  h e ig h t  was l a r g e l y  c o n t r o l l e d  "by one p a i r  o f  a l l e l e s  w ith  th e  
MTU-15 "being c o m p le te ly  dom inan t f o r  h e ig h t .  I n  th e  c r o s s  o f  MTU-15 
and  th e  medium t a l l ,  lo d g in g  r e s i s t a n t  B P I-?6  ( c ,  133 cm ), th e  F ^  popu­
l a t i o n  showed a  u n im o d a l d i s t r i b u t i o n  f o r  h e ig h t  w ith  t r a n s g r e s s iv e  
s e g r e g a te s  a p p e a r in g  on b o th  t a i l s  o f  th e  d i s t r i b u t i o n  c u rv e . I n  a n o th e r  
c ro s s  be tw een  MTU-15 an d  a  CP 231 i r r a d .  dw arf-R exoro  s e l e c t i o n ,  th e  
Fg p o p u la t io n  s e g r e g a te d  i n  a  m onogenic r a t i o  f o r  h e ig h t ,
A quino and  J e n n in g s  (3 ) exam ined p l a n t  h e ig h t  i n  th e  F ^ , r e c i p r o c a l  
b a c k c ro s s ,  Fg and F^ g e n e r a t io n s  o f  th e  c r o s s  betw een  P e ta  and  T aichung  
(N a tiv e )  1 . I t  was c o n t r o l l e d  p r im a r i ly  by a  s in g le  r e c e s s i v e  g e n e .
M inor gene  a c t i o n ,  co n firm ed  by F^ l i n e s ,  was o b se rv e d .
Heu e t  a l  (21) co n d u c ted  a  s tu d y  t o  d e te rm in e  th e  in h e r i t a n c e  o f  
p la n t  h e ig h t  i n  th e  c r o s s  be tw een  S ig a d is  a n d  T aichung  (N a tiv e )  1 , 
T aichung  (N a tiv e )  1 ra n g e d  be tw een  64 and  fc55 cm an d  a v e ra g e d  ?6 cm. 
S ig a d is  p l a n t s  v a r i e d  from  130 t o  I 75 cm w ith  a  mean o f  14-5 cm. The 
F^ p l a n t s  ra n g e d  fro m  67 t o  192 cm I n  a n  e s s e n t i a l l y  b im o d a l d i s t r i ­
b u t io n ,  The C a s tle -W rig h t fo rm u la  an d  th e  m o d if ied  W r ig h t 's  fo rm u la  
i n d i c a t e d  m onogenic c o n t r o l  o f  p l a n t  h e ig h t  w ith  th e  sem i-d w arf t r a i t  
o f  T a ich u n g  (N a tiv e )  1 b e in g  a  r e c e s s i v e  c h a r a c te r ,
Chang (11) i n v e s t i g a t e d  th e  number an d  ty p e s  o f  g en e  a c t i o n  i n  
16 sem i-d w arf m u tan ts  o f  r i c e  d e r iv e d  from  i r r a d i a t i o n .  I t  was fo u n d  
t h a t  th e  sem i-d w arf c h a r a c te r  I n  e ac h  s t r a i n  was c o n t r o l l e d  by a  
s in g le  r e c e s s i v e  g e n e . When tw o dw arf s t r a i n s ,  d e s ig n a te d  d w arf I  an d  
d w arf I I  w ere c ro s s e d ,  th e  F-  ̂ was n o rm al, an d  th e  F^  s e g re g a te d  i n t o  
9 norm al t 3 d w a r f - I  t 3 d w a r f - I I  1 1 new d w a rf . I t  was s u g g e s te d  
t h a t  d i f f e r e n t  sezni^dw arf s t r a i n s  c a r r i e d  d i f f e r e n t  d w arf g en es  w hich
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had. a  cu m u la tiv e  e f f e c t  on p la n t  h e ig h t ,  so  t h a t  th e  new dw arf was 
c o n s id e re d  to  he th e  dou b le  r e c e s s i v e .
S a s t r i  and  M isro (54) i n v e s t ig a te d  in h e r i ta n c e  o f  p la n t  h e ig h t  i n  
a  c ro s s  betw een M urasaki Koyabozu 836 and  T 1 w ith  mean h e ig h ts  o f  
29 .2 8  cm and  114 ,38  cm, r e s p e c t iv e ly .  They concluded  t h a t  th e  number 
o f  e f f e c t i v e  f a c t o r s  c o n t r o l l in g  p la n t  h e ig h t  i n  t h i s  c ro s s  was tw o , 
Mohamed and  Hanna (40) s tu d ie d  th e  g e n e t ic s  o f  p la n t  h e ig h t  i n  
a  c ro s s  betw een S a b in i ,  a  s h o r t ,  non-dw arf v a r i e t y  w ith  mean h e ig h t  o f  
105 cm, and  P a k is ta n - 7 ,  a  medium t a l l  v a r i e t y  w ith  av e rag e  h e ig h t  o f  
129 cm. They ob serv ed  t h a t  th e  p a re n ts  d i f f e r e d  i n  h e ig h t  c h a r a c te r  
by two t o  f o u r  e f f e c t i v e  f a c t o r  p a i r s .  Two p a i r s  ap p ea red  to  be 
p ro b a b le  i f  th e  f a c t o r s  d id  n o t have e q u a l e f f e c t s  on h e ig h t .  By 
a p p ly in g  th e  method p ro posed  by M ather, how ever, th e  c o n c lu s io n  was 
made t h a t  th e  p la n t  h e ig h t  o f  th e  c ro s s  was c o n t r o l le d  by fo u r  p a i r s  
o f  e f f e c t i v e  g e n e s .
M itra  (39) s tu d ie d  h y b r id  v ig o r  o f  p la n t  h e ig h t  i n  t e n  c ro s s e s  o f  
summer and  w in te r  v a r i e t i e s .  The p l a n t s  showed h y b r id  v ig o r  i n  a l l  
c r o s s e s .  The Fr> f re q u e n c y  d i s t r i b u t i o n s  showed a  unim odal cu rve  w ith  
t r a n s g r e s s io n  beyond th e  maximum l i m i t  re a c h e d  by p a r e n t s .  These 
r e s u l t s  in d ic a te d  a  p o ly g e n ic  in h e r i t a n c e  o f  t h i s  c h a r a c te r .
Yen (68) made a  c ro s s  betw een a n  is o g e n ic  l i n e  o f  T aichung No. 65 , 
IG -6 5 -4 , and an  in d u ced  dw arf m utan t d e r iv e d  from  Chianung 242, D -242-2 , 
i n  w hich th e  h e ig h ts  w ere 103 cm and  40 cm, r e s p e c t iv e ly .  Two e f f e c t iv e  
f a c t o r  p a i r s  d i f f e r e n t i a t i n g  th e  p la n t  h e ig h t  betw een th e s e  two p a re n ts  
was e s t im a te d  by th e  p a r t i t i o n i n g  method o f g e n e t ic  a n a ly s i s .
C a ld w e ll (8 ) s tu d ie d  in h e r i ta n c e  o f p la n t  h e ig h t  i n  a  c ro s s  betw een 
th e  r i c e  v a r i e t i e s  C o lusa  and  N ira .  The C o lusa  p a r e n ta l  v a r i e ty  had  a
mean h e ig h t  o f  4 6 .5  in c h e s  and. th e  N ira  p a r e n ta l  v a r i e ty  had  a  mean 
h e ig h t  o f  6 1 .2  in c h e s .  The mean o f  th e  Fg p o p u la t io n  was 5 8 .7  in c h e s ,  
a  v a lu e  betw een th e  p a re n ts  b u t somewhat c lo s e r  to  th e  mean o f th e  t a l l e r  
N ira  p a r e n t .  T h is  in d ic a te d  t h a t  a  d eg ree  o f dom inance o c cu rred  f o r  
t a l l  p l a n t s  i n  th e  Fg g e n e r a t io n .  The number o f  genes t h a t  c o n t r o l le d  
p la n t  h e ig h t  ap p ea re d  t o  be r e l a t i v e l y  s m a ll ,  and an  e s t im a te  o f  
a p p ro x im a te ly  3 p a i r s  o f  g en es  was o b ta in e d .
P oonai (51) s tu d ie d  a  c ro s s  betw een C o lusa  and  N ira  i n  w hich , by 
u se  o f  d a ta  o f  Fg an d  F^ g e n e r a t io n s ,  he e s t im a te d  th e  number o f  e f f e c ­
t i v e  f a c to r s  f o r  p l a n t  h e ig h t  b ased  on th e  p ro p o r t io n  o f homozygous F^ 
l i n e s ,  and a  r e l a t i o n  betw een th e  d i f f e r e n c e  o f  p a r e n ta l  means and 
a d d i t iv e  g e n e t ic  v a r ia n c e  m ethods. The c o n c lu s io n  was made t h a t  3 p a i r s  
o f  u n lin k e d  e f f e c t i v e  f a c to r s  were in v o lv e d , co n firm in g  th e  r e s u l t  o f  
C a ld w e ll ( 8 ) .
T suzuk i e t  a l  (65) made g e n e t i c a l  and  p h y s io lo g ic a l  s tu d ie s  on 
dw arf m u tan ts ; th e  a u th o rs  concluded  t h a t  d w arfn ess  i s  c o n t r o l le d  by 
a  s in g le  r e c e s s iv e  g e n e ,
2) H e r i t a b i l i t y
By th e  u se  o f  d a ta  up t o  th e  F^ g e n e r a t io n  o f  a  c ro s s  betw een 
p e ik u , a n  in d ic a  ty p e ,  and  T aichung 65 , a  ja p o n ic a  ty p e ,  Oka (47) 
e s t im a te d  h e r i t a b i l i t y  f o r  p l a n t  h e ig h t  o f  31 . 7^ .
lyam a ( 25) s tu d ie d  g e n e t ic  c o r r e l a t i o n  among th e  112 Fr, l i n e s  
ta k e n  a t  random from  th e  F^ b u lk  p o p u la t io n  o f  a  c ro s s  Omachi x  Te T ep,
He o b ta in e d  a  h e r i t a b i l i t y  v a lu e  f o r  p la n t  h e ig h t  o f  3 6 , 3 % .
S a k a i and  N ile s  (53) e s t im a te d  th e  h e r i t a b i l i t y  f o r  p la n t  h e ig h t  
i n  a  c ro s s  betw een  p a ch c h a i perum al and  V e l la i  I l l a n k a la y a n .  By u s in g  
th e  d a ta  o f  Fg and  F^ g e n e r a t io n s  and  r e g r e s s io n  a n a ly s i s ,  th e y  o b ta in e d
14
h e r i t a b i l i t y  v a lu e s  o f  6 1 .2 ,  4 8 .1 ,  and  4 6 * 5 % t  r e s p e c t i v e l y .
T oriyam a and. F u ts u h a ra  ( 63) compared, in d iv id u a l  and  l i n e  s e l e c t i o n  
m ethods i n  a  h u lk  p o p u la t io n  o f  a  c r o s s  T oka isen b o n  x  F u j i s a k a  No. 5- 
The h e r i t a b i l i t y  v a lu e s  e s t im a te d  f o r  p l a n t  h e ig h t  i n  th e  F ^  p l a n t s  an d  
t h e i r  p ro g en y  w ere g e n e r a l ly  h ig h  and showed a  good ag reem en t among 
3 m ethods o f  e s t im a t io n .
N ei (45 ) d is c u s s e d  m ethods o f  e s t im a t in g  h e r i t a b i l i t y ,  c o h e r i t a b i -  
l i t y ,  g e n e t i c  and  p h e n o ty p ic  c o r r e l a t i o n s ,  an d  g e n e t i c  g a in  an d  s e l e c ­
t i o n  in d e x . U sing th e  d a t a  o f  F^ g e n e r a t io n s  from  two c r o s s e s ,  S e k i t o r i  
No. 120 x  K am eji and  M ie - S e k i to r i  No, 71 x Om achi, h e r i t a b i l i t y  e s t i ­
m ates f o r  culm  h e ig h t  was 85%  by a n a ly s i s  o f  v a r ia n c e  and  57%  by th e  
r e g r e s s io n  m ethod i n  th e  f i r s t  c r o s s .  I n  th e  seco n d  c r o s s ,  h e r i t a b i l i t y  
v a lu e s  o f  83 an d  93% w ere o b ta in e d  by a n a ly s i s  o f  v a r ia n c e  an d  th e  
r e g r e s s io n  m ethod, r e s p e c t i v e l y .
T a n ig u c h i e t  a l  (62 ) e s t im a te d  h e r i t a b i l i t y  v a lu e s  o f  v a r io u s  
c h a r a c te r s  i n  r i c e  p l a n t  from  th e  d a ta  c o l l e c t e d  i n  d i f f e r e n t  y e a r s  
and  v a r io u s  l o c a t i o n s .  F o r  culm le n g th ,  a n  a v e ra g e  h e r i t a b i l i t y  v a lu e  
o f 79*3%  was o b ta in e d .
K a riy a  and  Yamamoto ( 31) s tu d ie d  th e  i n t e r a c t i o n  be tw een  g en o ty p e  
an d  p l a n t in g  d e n s i ty  i n  20 v a r i e t i e s  o f  r i c e .  I n  e a r ly  s e a s o n , 10 
v a r i e t i e s  w ere p la n te d  w i th  3 d i f f e r e n t  s p a c in g s .  H e r i t a b i l i t y  (b ro a d  
s e n s e )  v a lu e s  f o r  p l a n t  h e ig h t  w ere 75*25 , 8 9 .1 7 , and  95*75%  f o r  
30 cm x  30 cm, 21 cm x  21 cm, and 15 cm x  15 cm s p a c in g s ,  r e s p e c t i v e l y .
I n  th e  r e g u la r  s e a s o n , a n o th e r  10 v a r i e t i e s  w ere p la n te d  w ith  th e  same
s p a c in g s  u se d  i n  e a r ly  s e a s o n  p l a n t in g .  F o r h e ig h t ,  h e r i t a b i l i t y  v a lu e s
w ere 8 9 -7 3 , 8 9 .3 4 , and  8 4 ,5 9 ^  f o r  30 cm x  30 cm, 21 cm x  21 cm, and
15 cm x  15 cm s p a c in g s ,  r e s p e c t i v e l y .
C a ld w e ll (8 )  s tu d ie d  in h e r i t a n c e  o f p l a n t  h e ig h t  i n  a  c r o s s  C o lu sa
x  N ira .  By u s in g  v a r ia n c e  o f  Fg p o p u la t io n  and, v a r ia n c e  f o r  e n v iro n ­
m en ta l v a r i a t i o n  d e r iv e d  from  th e  av e rag e  v a r ia n c e  o f  th e  two p a r e n ts ,  
a  h e r i t a b i l i t y  (b ro ad  se n se )  v a lu e  o f  5 9 fo  was c a lc u la te d .  T h is  was 
c o n s id e re d  t o  be m o d e ra te ly  h ig h .
Poonai (51) a l s o  s tu d ie d  th e  g e n e t i c  b e h a v io r  o f  p la n t  h e ig h t  i n
th e  c ro s s  C o lusa  x N ir a .  By u s in g  th e  d a ta  o f  Fg and  F^ g e n e r a t io n s ,
th e  h e r i t a b i l i t y  v a lu e s  b a sed  on a d d i t iv e  g e n e t ic  v a r ia n c e  and  th e
Fg /  F^ c o v a r ia n c e  were fo u n d  t o  be 6 6 .6 0  and 6 2 .0 % , r e s p e c t iv e ly .
Chang (14-) s tu d ie d  th e  in f lu e n c e  o f  sp ac in g  on h e r i t a b i l i t y  o f  
p l a n t  h e ig h t  i n  a  c ro s s  betw een T a in an  3 and  P i  No. 4-. He observed  
t h a t  c lo s e  sp a c in g  cau sed  o n ly  s l i g h t  d e c re a se  i n  mean o f  p la n t  h e ig h t .  
The h e r i t a b i l i t y  (b ro ad  se n se )  v a lu e s  e s t im a te d  i n  Fg d e c re a se d  w ith  
in c re a s e d  p la n t in g  d e n s i t y .  E s tim a te s  o f  h e r i t a b i l i t y  f o r  p la n t  h e ig h t  
w ere 75*3^» ?1 .50» and  4 5 .8 %  i n  4 0 , 2 0 , and 10 cm sp a c in g s  betw een 
p la n t s  w i th in  th e  row , r e s p e c t iv e ly ,
Eanwar and  Gupta (50 ) s tu d ie d  th e  h e r i t a b i l i t y  o f  y i e l d  and  i t s  
com ponents o f  58 v a r i e t i e s  r e p r e s e n t in g  e c o g e o g ra p h ic a lly  d iv e r s e  
germ plasm  s o u rc e s .  The h e r i t a b i l i t y  f o r  p la n t  h e ig h t  was h ig h ,  b u t th e  
e x p ec te d  g e n e t i c  advance an d  c o e f f i c i e n t  o f v a r i a t i o n  were low f o r  t h i s  
c h a r a c t e r ,
Chang (11) s tu d ie d  in h e r i ta n c e  o f  p la n t  h e ig h t  i n  sem i-d w arf r i c e .  
From th e  8 Fg p o p u la t io n s  in v o lv in g  16 v a r i e t i e s  o f  sem i-d w arf p la n t s  
d e r iv e d  from  i r r a d i a t i o n ,  h e r i t a b i l i t y  v a lu e s  e s t im a te d  f o r  h e ig h t  
ra n g e d  from  4-8.0 to  9 5 * The h ig h e s t  h e r i t a b i l i t y  e s t im a te  was from  
th e  c ro s s  D -65-2  x H 106,
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Number of Panicles
1) Number of genes involved,
N agai ( 4 i )  made a  s tu d y  o f  t i l l e r i n g  c a p a c i ty  i n  a  c r o s s  "between 
th e  Togo v a r i e t y  an d  i t s  m u ta n t, w ith  means o f  12 and 25 t i l l e r s ,  r e s ­
p e c t iv e ly ,  The s e g r e g a t io n  o f  many and few t i l l e r i n g  p la n t s  o c cu rred  
i n  a  r a t i o  o f  3 :1 -  High t i l l e r i n g  c a p a c ity  was found  to  "be dom inan t,
Miah and Yamaguchi (38) s tu d ie d  th e  e f f e c t s  o f  i r r a d i a t i o n  on th e  
g e n e t ic  v a r i a b i l i t y  o f  q u a n t i t a t i v e l y  i n h e r i t e d  economic c h a r a c te r s  i n  
pu re  v a r i e t i e s  and  h y b r id  p o p u la t io n s .  The Kinmaze v a r i e t y  had an  
av e rag e  p a n ic le  number o f  15-7  w h ile  th e  i r r a d i a t e d  Kinmaze had an  
av e rag e  o f  1 5 .1  p a n ic l e s .  A no ther p a r e n t ,  a v e rag ed  1 2 ,3  p a n ic le s  and  
i t s  t r e a t e d  c o u n te r p a r t  had  a  mean p a n ic le  number o f  1 2 ,6 , The c o n t r o l  
F^ p la n t s  gave a n  a v e rag e  p a n ic le  number o f  13.7  and  th e  t r e a t e d  
p la n t s  a v e rag e d  13*5 p a n ic l e s ,  A s i g n i f i c a n t  d i f f e r e n c e  was observ ed  
i n  th e  Kinmaze v a r i e t y  in  r e s p e c t  to  th e  e f f e c t  o f  i r r a d i a t i o n  on 
p a n ic le  num ber.
I n  th e  A nnual R ep o rt o f  th e  I n t e r n a t i o n a l  R ice  R e se a rc h  I n s t i t u t e  
( 23) ,  th e  r e s u l t s  o f  d i a l l e l - c r o s s  in v o lv in g  4  v a r i e t i e s  were r e p o r te d .  
A com plete  s e t  o f  F^ h y b r id s  from  r e c i p r o c a l  c ro s s e s  among k  p a r e n ts ,  
Dawn, H-4* S ig a d is ,  and Sukhwel 2 0 , was a n a ly s e d  by th e  d i a l l e l - c r o s s  
m ethod. A n a ly s is  o f  v a r ia n c e  showed h ig h ly  s i g n i f i c a n t  d i f f e r e n c e s  
among p a r e n ts  w ith  r e s p e c t  to  p a n ic le  num ber, SuKhwel 20 p roduced  a  
mean o f  3^ p a n ic le s  p e r  p l a n t ,  S ig a d is  and H -^ each  p roduced  a b o u t 20 
p a n ic le s  p e r  p l a n t ,  and  Dawn had  a  mean o f  8 p a n ic le s  p e r  p l a n t .  
C o v arian ce  a n a ly s i s  in d ic a te d  t h a t  h ig h  number o f  p a n ic le s  p e r  p la n t
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i n  t h i s  s e t  o f  d i a l l e l - c r o s s  was l a r g e ly  c o n t r o l le d  "by dom inant a l l e l e s .  
I n  a  f u r t h e r  r e p o r t  th e  fo llo w in g  y e a r  i t  was concluded  t h a t  4  in d e p en ­
d e n t  g en es  o f a d d i t iv e  e f f e c t  were in v o lv e d  i n  th e  two extrem e p a r e n ts  
t h a t  d i f f e r e d  i n  p a n ic le  number by a  ra n g e  o f  21, The f o u r  p a r e n ts  
d i f f e r e d  i n  a s  many a s  fo u r  a l l e l i c  p a i r s  o f  .unequal e f f e c t .
Chang (14) s tu d ie d  th e  e f f e c t  o f  sp a c in g  in  an  Fg p o p u la t io n  o f  a  
c ro s s  o f  T a in an  3 x  P i  No. T a in an  3 had  means p a n ic le  numbers o f
17 . 2 , 1 1 .4 ,  and 6 .6  i n  wide s p a c in g , s ta n d a rd  s p a c in g , an d  c lo s e  s p a c in g , 
r e s p e c t iv e ly .  P i  No. 4  grown u n d er wide s p a c in g , s ta n d a rd  s p a c in g , and 
c lo s e  sp ac in g  had  19*3» 1 4 .0 , and 6 .8  p a n ic le s  p e r  p l a n t ,  r e s p e c t iv e ly .  
The Fg p la n t s  p roduced  a v e ra g e s  o f  17.2» 1 0 .8 , and  6 .0  p a n ic le s  p e r  
p la n t  f o r  wide s p a c in g , s ta n d a rd  s p a c in g , and  c lo s e  s p a c in g , r e s p e c ­
t i v e l y ,
2) Heritability
Oka (47) e s t im a te d  h e r i t a b i l i t y  v a lu e s  o f s e v e r a l  agronom ic 
c h a r a c te r s  i n  a n  in d ic a  x ja p o n ic a  c r o s s .  A h e r i t a b i l i t y  v a lu e  o f  0 .0 9  
was o b ta in e d  f o r  p a n ic le  number p e r  p l a n t ,  t h i s  ra n k e d  lo w e s t among 5 
c h a r a c te r s  i n  th e  s tu d y .
Nei and Syakudo (46 ) estimated heritability (broad sense) in Fg 
populations derived from two crosses Sekitori No, 10 x Ginbozu and 
Kameji x Sekitori, The heritability values estimated for number of 
panicles per plant were 1 .97 and 12,93$ for early and late plantings 
in the cross Sekitori No. 10 x Ginbozu. The values of 3 1 .2 5  and 25.27% 
were obtained for early and late plantings in the other cross. The 
authors noted that heritability estimates were considerably affected 
by sowing time.
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K ariy a  and, Yamamoto (31) conducted, a n  ex p erim en t to  s tu d y  an  
in f lu e n c e  o f sp ac in g  on geno type  i n  20 v a r i e t i e s  o f  r i c e .  Three 
m ethods o f s p a c in g , 30 cm x  30 cm, 21 cm x  21 cm, and  15 cm x  15 cm, 
w ith  2 d a te s  o f  p la n t in g ,  e a r ly  and  r e g u la r ,  w ere u sed  i n  th e  s tu d y . 
H e r i t a b i l i t y  v a lu e s  f o r  number o f  p a n ic le s  p e r  p la n t  o f 87.53-* 7 9 .3 2 , 
and  64-.4-8?S f o r  th e  30 cm x  3^ cm, 21 cm x  21 cm, and 15 cm x  15 cm 
s p a c in g s , r e s p e c t i v e l y ,  were c a lc u la te d  i n  th e  e a r ly  p la n t in g .  I n  th e  
r e g u la r  p la n t in g  d a te  th e  v a lu e s  o f  8 2 .9 2 , 69.64-, and 3^ > 7 3 %  were 
o b ta in e d  from  30 cm x  30 cm, 21 cm x  21 cm, and  15 cm x 15 cm s p a c in g s , 
r e s p e c t iv e ly .  I t  was n o te d  t h a t  th e  m agnitude o f th e  h e r i t a b i l i t y  
v a lu e  f o r  p a n ic le  number d e c re a se d  w h ile  th e  p la n t in g  d e n s i ty  in c re a s e d .
T an ig u ch i e t  a l  (62) e s t im a te d  h e r i t a b i l i t y  v a lu e s  f o r  number o f 
p a n ic le s  p e r  u n i t  a r e a  from  d a ta  c o l le c te d  i n  d i f f e r e n t  y e a r s  and from  
v a r io u s  lo c a t io n s .  The a v e rag e  v a lu e  o f h e r i t a b i l i t y  was 74-.60^,
H e r i t a b i l i t y  e s t im a te s  f o r  p a n ic le  number ra n g in g  from  39 ?2%
w ere r e p o r te d  i n  th e  d i a l l e 1 - c r o s s e s  in v o lv in g  4- in d ic a  v a r i e t i e s .  I n  
th e  A nnual R ep o rt o f  th e  I n t e r n a t i o n a l  R ice  R esea rch  I n s t i t u t e  (24-) i t  
was co n c lu d ed  t h a t  th e  h e r i t a b i l i t y  v a lu e s  were r e l a t i v e  low , a s  
e x p e c te d , due t o  th e  f a c t  t h a t  t h i s  t r a i t  i s  m arkedly  a f f e c t e d  by 
n u t r i t i o n  and  en v ironm en t on t i l l e r  and  /  o r  p a n ic le  number h as  been 
fo u n d  i n  ex p erim en ts  where d i f f e r e n t  f e r t i l i s e r  l e v e l s  o r  sp a c in g s  
w ere u se d .
Miah and  Yamaguchi ( 38) s tu d ie d  h e r i t a b i l i t y  o f  p a n ic le  number i n  
th e  X-̂  g e n e r a t io n  o f  th e  c ro s s  Kinmaze x S a s a s h ig u re , The h e r i t a b i l i t y  
(b ro ad  se n se )  v a lu e  e s t im a te d  was 0 . 33*
A ccord ing  t o  Chang (14-), h e r i t a b i l i t y  (b ro ad  s e n se )  v a lu e s  o f 
4-0.39» 17 . 59* and  1 .9 2 ^  f o r  wide s p a c in g , s ta n d a rd  s p a c in g , and  c lo se  
sp a c in g  w ere o b ta in e d , r e s p e c t iv e ly ,  f o r  number o f  p a n ic le s  p e r  p la n t
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i n  th e  Fg o f  th e  c r o s s  T a in a n  3 x  P i  No, 4 .
Panw ar an d  G upta (50) e s t im a te d  h e r i t a b i l i t y  v a lu e s  o f  some 
q u a n t i t a t i v e  c h a r a c te r s  i n  58 r i c e  v a r i e t i e s .  A h ig h  h e r i t a b i l i t y  
v a lu e  was o b ta in e d  f o r  p a n ic l e  num ber, and i t  a p p ea re d  t o  be th e  m ost 
r e l i a b l e  c r i t e r i o n  f o r  s e l e c t i o n  and  im provem ent,
S in h a  and  P a tn a ik  (58 ) s tu d ie d  v a r i a t i o n  o f  p a n ic le  number a t  two 
l e v e l s  o f  f e r t i l i t y  i n  12 v a r i e t i e s  o f  r i c e .  H e r i t a b i l i t y  (b ro ad  
s e n s e )  v a lu e s  c a l c u l a t e d  w ere 17.55  and  2^ . 22$  f o r  h ig h  an d  low 
f e r t i l i t y  l e v e l s ,  r e s p e c t i v e l y .
Chang (11) o b ta in e d  h e r i t a b i l i t y  v a lu e s  ra n g in g  from  0 .0 8  to  55^  
from  5 Fg p o p u la t io n s  i n  c ro s s e s  in v o lv in g  sem i-d w arf m u tan ts  d e r iv e d  
from  i r r a d i a t i o n .
S ee th aram an  e t  a l  (55 ) r e p o r te d  h e r i t a b i l i t y  v a lu e s  o f  p a n ic le  
number i n  two c r o s s e s i  T aichung  (N a tiv e )  1 x AC 216 , and  IR8 x AC 216. 
The fo rm er c r o s s  gave  th e  v a lu e  o f  4 3 .5 $  and th e  l a t t e r  g av e  81.5J&.
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K ern el S iz e
A ccord ing  to  Nagai (4-1), Y am ashita r e p o r te d  th e  r e s u l t s  o f  a  s tu d y  
on in h e r i ta n c e  o f  k e rn e l  s i z e  i n  Jap an ese  v a r i e t i e s  o f  r i c e .  I n  a  
c ro s s  "between la r g e  and s m a ll k e rn e l  s i z e s ,  th e  F-  ̂ p la n t s  p roduced  an  
in te rm e d ia te  s i z e  "between th e  p a r e n ts .  The Fg p la n t s  showed t r a n s ­
g r e s s !  ve v a r i a t i o n .
A ccord ing  t o  Nagai (4 1 ) ,  i t  was r e p o r te d  t h a t  a t  th e  K ina i 
S t a t io n  a  s m a ll  k e rn e l  m utan t was found  i n  S h iro z a s a , a  m edium -large 
k e rn e l  v a r i e t y .  The sm a ll k e rn e l  c h a r a c te r  was dom inant to  th e  medium- 
la r g e  k e rn e l  o f  th e  S h iro z a sa  v a r i e t y .  A no ther in s ta n c e  o f  dom inancy 
o f  sm a ll o v e r la rg e  k e rn e l  was ob serv ed  i n  a  c ro s s  in v o lv in g  S h in sh u - 
Kaneko, a  s m a ll  k e rn e l v a r i e t y  and  M inowase, a  la r g e  k e rn e l  v a r i e t y .
C h an d ra ra tan a  and S ak a i (10) s tu d ie d  th e  in h e r i ta n c e  o f g r a in  
w e ig h t in  r e c i p r o c a l  c ro s s e s  betw een 2 in d ic a  v a r i e t i e s  V e l la i  I la n k a -  
la y a n  and P anduruw i. The means 1 0 0 -g ra in  w e ig h t f o r  V e l la i  I la n k a la y a n  
and  Panduruw i w ere 3*02 an d  l .?8 g ,  r e s p e c t iv e ly .  The mean 1 0 0 -seed  
w e ig h t o f F^ p l a n t s  in v o lv in g  h eav y -seed ed  fem ale  p a re n t  was 2 .4 7  g  
an d  was 2 .0 2  g  f o r  th e  r e c ip r o c a l  c r o s s .  The Fg g e n e r a t io n  d e r iv e d  
from  h e av y -seed  fem ale  p a r e n t  a v e rag ed  2 .4 8  g . The Fg p la n t s  from  
th e  r e c ip r o c a l  c ro s s  had a  mean 1 0 0 -seed  w e ig h t o f 2 .3 9  g . The number 
o f  e f f e c t iv e  f a c t o r s  was c a lc u la te d  t o  be 10 on th e  assu m p tio n s  t h a t  
a l l  th e  g en es  show e q u iv a le n t  a d d i t iv e  e f f e c t s  and  a l l  th e  p o s i t iv e  
a l l e l e s  a r e  d i s t r i b u t e d  i n  one p a r e n t ,
C h an d ra ra tan a  and S ak a i (10) e s t im a te d  two h e r i t a b i l i t y  v a lu e s  
from  th e  com ponents o f  v a r i a t i o n  i n  Fg p o p u la t io n s  d e r iv e d  from  a
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c r o s s  V e l la i  I la n k a la y a n  28061 x  P anduruw i. The r a t i o  o f  g e n e t ic  
v a r ia n c e  to  t o t a l  v a r ia n c e  was a d o p te d  to  m easure h e r i t a b i l i t y  i n  th e  
b ro a d  sen se  and  th e  r a t i o  o f  a d d i t iv e  g e n e t ic  v a r ia n c e  to  t o t a l  v a r ia n c e  
was u se d  to  m easure h e r i t a b i l i t y  i n  narrow  s e n s e .  The h e r i t a b i l i t y  
v a lu e s  f o r  100- g r a in  w e ig h t in  b ro ad  sen se  and  narrow  sen se  were 76.92 
an d  4 0 .0 $ $ , r e s p e c t i v e l y .  I n  th e  same s tu d y , o th e r  m easurem ents o f 
h e r i t a b i l i t y  w ere c a lc u la te d  i n  te rm s  o f r e g r e s s io n  o f  F^ l i n e s  on F^ 
p a r e n ts  and c o r r e l a t i o n  c o e f f i c i e n t  o f  F^ in d iv id u a ls  an d  F^ l i n e s .  By 
th e  r e g r e s s io n  method a  v a lu e  o f 59 . 07^  was e s t im a te d ,  and  6 8 ,7 4 ^  was 
o b ta in e d  by c o r r e l a t i o n  m ethod. The r e g r e s s io n  method f u r n is h e d  an  
e s t im a te  o f h e r i t a b i l i t y  in te rm e d ia te  betw een th e  v a lu e s  e s t im a te d  i n  
th e  b ro ad  sen se  and  i n  narrow  s e n s e . M a te rn a l e f f e c t  on g r a in  w e ig h t 
was a l s o  o b serv ed  i n  th e  F^ and F ^  g e n e r a t io n s  and  i t  a c c o u n te d  f o r  
30^  o f  th e  v a r ia n c e .
T an ig u ch i e t  a l  (62) a n a ly se d  d a ta  c o l l e c te d  from  3 lo c a t io n s  and 
from  d i f f e r e n t  y e a r s  i n  Jap an , An a v e rag e  h e r i t a b i l i t y  v a lu e  o f 7 7 ,3 ^  
was e s t im a te d  f o r  w e ig h t o f  1,000 g r a in s  and was i n  th e  t h i r d  ra n k  among 
f i v e  c h a r a c te r s  s tu d ie d .
Panwar and  G upta (50 ) s tu d ie d  h e r i t a b i l i t y  o f  y ie ld  and  i t s  compo­
n e n ts  i n  58 v a r i e t i e s  o f  r i c e .  H e r i t a b i l i t y  was h ig h  f a r  5 0 0 -g ra in  
w e ig h t ,  b u t th e  e x p ec te d  g e n e t ic  advance  and  c o e f f i c i e n t  o f  g e n e t ic  
v a r i a t i o n  w ere low f o r  t h i s  c h a r a c te r .
Chang (14) e s t im a te d  h e r i t a b i l i t y  and i n t e r r e l a t i o n s h i p s  among 
im p o r ta n t  agronom ic t r a i t s  o f th e  F^ p o p u la t io n  o f  a  c ro s s  T a in an  3 x  
P i  No. 4  grown u n d e r t h r e e  s p a c in g s . H e r i t a b i l i t y  (b ro ad  s e n se )  
v a lu e s  e s tim a te d  f o r  w e ig h t p e r  100 g r a in s  were 7 9 .4 1 , 4 4 .8 3 , and 
15.2356 under w id e , s ta n d a r d ,  and c lo s e  s p a c in g s , r e s p e c t iv e ly .
The h e r i t a b i l i t y  e s t im a te s  f o r  1 0 0 -g ra in  w e ig h t w ere considered , to  be 
low a s  was th e  case  i n  s ta n d a rd  and  c lo s e  s p a c in g s , b u t  th e  e s t im a te  
was h ig h  i n  w ide s p a c in g , in d ic a t in g  t h a t  th e  v a r i a b i l i t y  o f  th e  100-  
g r a in  w e ig h t i n  th e  Fg p o p u la t io n  was r a t h e r  g r e a t  u n d er th e  grow ing 
c o n d it io n s  o f  w ide s p a c in g . I t  was n o te d  t h a t  h e r i t a b i l i t i e s  d e c re a se d  
a s  p o p u la t io n  d e n s i ty  in c r e a s e d ,  w hich may be a t t r i b u t e d  t o  e i t h e r  a  
d e c re a s e  i n  Fg g e n o ty p ic  v a r ia n c e  o r  a n  in c re a s e  i n  th e  e n v iro n m e n ta l 
v a r ia n c e .
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Y ie ld  o f  G ra in
A lth o u g h  a  d e t a i l e d  s tu d y  on in h e r i t a n c e  o f  y ie ld in g  a b i l i t y  in  
p l a n t s  i s  g e n e r a l ly  n o t  p o s s ib l e ,  a  number o f  w o rk ers  have a tte m p te d  
t o  o b ta in  g e n e t i c  in fo r m a t io n  o f  y ie ld in g  a b i l i t y  i n  r i c e .
B o l l i c h  (7 )  made a  g e n e t i c  s tu d y  on y i e l d  i n  a  c r o s s  be tw een  th e  
S t r a i n  2 5 2 -1 -2  and  th e  R exoro  v a r i e t y .  From a n  a n a ly s i s  o f  F^ d a t a ,  
low h e r i t a b i l i t y  was o b ta in e d , i n  s h a rp  c o n t r a s t  w ith  th e  r e l a t i v e l y  
h ig h  h e r i t a b i l i t y  v a lu e s  o b ta in e d  f o r  s p i k e l e t  le n g th  an d  b re a d th  an d  
d a te  o f  h e a d in g . The a u th o r  s t a t e d  t h a t  s e l e c t i o n  among F^ l i n e s  i n  
r e s p e c t  t o  y i e l d  was n o t  v e ry  r e l i a b l e .  I n  th e  F^ g e n e r a t io n ,  b u lk  
se e d  from  a l l  p l a n t s  w i th in  a  s in g le  l i n e  r e p r e s e n te d  a n  F^ l i n e .
A y i e l d  t r i a l  was co n d u c ted  w ith  79 F^ l i n e s  and. th e  2 p a r e n t s .  The 
d a ta  i n d i c a t e d  t h a t  l̂ J- l i n e s  y ie ld e d  more th a n  th e  h ig h  y ie ld in g  p a r e n t  
and  none o f  th e  79 l i n e s  y ie ld e d  s i g n i f i c a n t l y  l e s s  th a n  th e  low er 
y ie ld in g  R exoro  p a r e n t .  The a u th o r  co n c lu d ed  t h a t  y i e l d  o f  g r a in  
behaved  a s  a  q u a n t i t a t i v e  c h a r a c te r  and  a  h ig h  d e g re e  o f  t r a n s g r e s s iv e  
s e g r e g a t io n  was o b se rv ed  f o r  h ig h  y i e l d  b u t  n o t f o r  low y i e l d .  B oth  
p a r e n ts  c o n t r ib u te d  g en es  f o r  h ig h  y i e l d  t o  th e  .o f f s p r in g .
T a n ig u c h i e t  a l  (62 ) e s t im a te d  h e r i t a b i l i t y  f o r  y i e l d  from  th e  
d a ta  c o l l e c t e d  i n  d i f f e r e n t  y e a r s  and  from  3 lo c a t i o n s .  The a v e rag e  
h e r i t a b i l i t y  v a lu e  o f  38 . 7^  was r e p o r t e d .
Miah an d  Yamaguchi (38) s tu d ie d  th e  v a r i a t i o n  o f  q u a n t i t a t i v e  
c h a r a c te r s  i n  th e  i r r a d i a t e d  p ro g e n ie s  d e r iv e d  from  a  c r o s s  Kinmaze x  
S a s a s h ig u re  and  th e  p o p u la t io n ,  r e s p e c t i v e l y .  The a u th o r s  p o in te d
2h
o u t t h a t  th e  s e l e c t i o n  o f  s u p e r io r  g en o ty p es  f o r  h ig h  p la n t  y i e l d  was 
v e ry  d i f f i c u l t  due t o  low h e r i t a b i l i t y .  T h e re fo re , th e  b re e d e r* s  aim  
sh o u ld  be to  s e l e c t  th e  y i e ld  component c h a r a c te r s  showing h ig h  
h e r i t a b i l i t y  v a lu e s  a f t e r  i r r a d i a t i o n .
Panwar and  G upta (50) s tu d ie d  h e r i t a b i l i t y  o f  y i e l d  and  i t s  compo­
n e n ts  i n  58 v a r i e t i e s  o f  r i c e .  F o r g r a in  y i e l d ,  th e  h e r i t a b i l i t y  v a lu e  
a s  w e l l  a s  g e n e t ic  advance and  c o e f f i c i e n t  o f  v a r i a t i o n  were low ,
Chang (14) s tu d ie d  th e  e f f e c t  o f  sp a c in g  on agronom ic c h a r a c te r s  
o f an  Fg p o p u la tio n  d e r iv e d  from  a  c ro s s  T a in an  3 x  P i  No. T a in an  3 
gave g r a in  y ie ld  p e r  p la n t  o f  4-9.8, 2 9 * 5 r  19 .7  g  u n d e r w ide,
s ta n d a rd  and  c lo s e  s p a c in g s , r e s p e c t iv e ly .  The v a lu e s  o f  3 3 .2 , 2 2 ,6 ,  
and 12.0  g were o b ta in e d  f o r  w id e , s ta n d a rd  and c lo s e  sp ac in g s  from  
P i  No, 4-, r e s p e c t iv e ly .  I n  th e  Fg p o p u la t io n  g r a in  y ie ld s  p e r  p la n t  
were 39 . 6 , 24-. 9 , and  14-. 6 g f o r  w id e , s ta n d a rd  and  c lo s e  s p a c in g s , 
r e s p e c t iv e ly .  F o r g r a in  y i e l d  p e r  p l a n t ,  e s t im a te s  o f  h e r i t a b i l i t y  
(b road  se n se )  o f  44-, 12 , 50 . 67 , and  24-,73# w ere o b ta in e d  from  w id e , 
s ta n d a rd  and  c lo s e  s p a c in g s , r e s p e c t iv e ly .  The a u th o r  n o ted  t h a t  under 
c lo se  s p a c in g , where c o m p e titio n  i s  r a t h e r  in t e n s e ,  low h e r i t a b i l i t y  
o f  g r a in  y i e l d  p e r  p la n t  w i l l  u n q u e s tio n a b ly  re n d e r  s e l e c t i o n  f o r  
h ig h  y i e l d  more d i f f i c u l t ,
S in h a  and  P a tn a ik  (58) d e te rm in ed  th e  e x te n t  o f  h e r i t a b l e  and  
n o n h e r i ta b le  v a r i a t i o n  i n  q u a n t i t a t i v e  c h a r a c te r s  o f  20 v a r i e t i e s  o f  
r i c e  u n d e r two f e r t i l i t y  l e v e l s  i n  two d i f f e r e n t  s e a s o n s . H e r i t a b i ­
l i t y  (b ro a d  sen se )  v a lu e s  f o r  g r a in  y ie ld  o f  60,11  and  72 . 71#  were 
e s t im a te d  under h ig h  and low f e r t i l i t y  l e v e l s ,  r e s p e c t iv e ly .  The 
a u th o rs  co ncluded  t h a t  th e  h e r i t a b i l i t y  v a lu e  f o r  g r a in  y i e l d  was 
m oderate a t  a  h ig h  l e v e l  o f  f e r t i l i t y  b u t was h ig h e r  u n d e r low
f e r t i l i t y  l e v e l .  T h is  d i f f e r e n c e  was caused  hy a  r e d u c t io n  i n  th e  
v a lu e  o f  th e  en v iro n m e n ta l v a r ia n c e ,  th e  g e n e t ic  com ponents rem a in in g  
u n a f f e c te d .
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A llta l i '-D ig e s t io n  In d e x
B e a e h e ll  an d  S ta n s e l  (6 ) fo u n d  h ig h  g e l a t i n i z i n g  ty p e s  among 
p l a n t s  from  c r o s s e s  "between in te r m e d ia te  and  low g e l a t i n i z i n g  v a r i e t i e s  
and  c r o s s e s  "between in te r m e d ia te  and h ig h  g e l a t i n i z i n g  p ro g e n ie s .
Some c r o s s e s  "between h ig h  and  low g e l a t i n i z i n g  v a r i e t i e s  showed h ig h ,  
in te r m e d ia te  an d  low s e g r e g a n ts .
K ahlon ( 30) made a  g e n e t i c  s tu d y  o f  a l k a l i - d i g e s t i o n  in d ex  and  
io d in e  v a lu e  in  th e  se e d s  from  F-^ and Fg p l a n t s  d e r iv e d  from  a  c r o s s  
o f  N ira  x a n  unknown v a r i e t y  o f  r i c e .  S eed s  from  F ^ p l a n t s  gave a  
mean a l k a l i - d i g e s t i o n  in d e x  o f  3*1 . The d i s t r i b u t i o n  o f  th e  1 ,026  
se e d s  from  F^ p l a n t s  (Fg p o p u la t io n )  was b im odal w ith  modes i n  c l a s s e s  
2 an d  4 ,  The r e s u l t s  from  th e  Fg p o p u la t io n  d id  n o t f i t  i n t o  any 
c o n v e n t io n a l  g e n e t i c  m odel. S eed s  from  th e  Fg p la n t s  ( f ^  g e n e r a t io n )  
a p p e a re d  to  show c o n tin u o u s  v a r i a t i o n  i n  a l k a l i - d i g e s t i o n  in d e x . The 
in d i c e s  ra n g e d  from  2 .0  t o  4 .9 ,  w ith  a  mean v a lu e  o f  3 * 0 . The r e s u l t s  
s u g g e s te d  s t r o n g ly  t h a t  s e v e r a l  p a i r s  o f  g e n e s  c o n t r o l l i n g  th e  i n h e r i ­
ta n c e  o f  t h i s  t r a i t .  However, i t  was. c o n c lu d e d  t h a t  th e  a l k a l i -  
d i g e s t i o n  in d e x  was c o n t r o l l e d  by  one o r  a  few  m ajor g en es  w ith  an  
u n d e te rm in e d  number o f  m o d if ie r  g e n e s . The a u th o r  n o te d  a  h ig h  h e r i ­
t a b i l i t y  f o r  a l k a l i - d i g e s t i o n  In d ex  and  co n c lu d ed  t h a t  s e l e c t i o n  from  
Fg p l a n t s  sh o u ld  be h ig h ly  e f f e c t i v e ,
B e a e h e ll  (5 )  s tu d ie d  g e l a t i n i z a t i o n  te m p e ra tu re  i n  se e d s  o f  
s e l e c t e d  p la n t s  fro m  F^ b u lk e d  h y b r id  p o p u la t io n s ,  r e p r e s e n t in g  more 
th a n  20 c ro s s e s  be tw een  in d ic a  x  in d ic a  an d  in d ic a  x  ja p o n ic a .  A lk a l i  
t e s t s  w ere r e p e a te d  i n  p la n t s  sav ed  from  th e  p ro m isin g  F^ l i n e s .
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On t h i s  b a s i s ,  h ig h , in te r m e d ia te ,  and  low g e l a t i n i z i n g  l i n e s  were 
i d e n t i f i e d .
P e ta ,  B P I-?6 , Siam 29 , FB -24, and  H-105, a l l  t r o p i c a l  in d ic a  
v a r i e t i e s  o f  in te rm e d ia te  g e l a t i n i z a t i o n  te m p e ra tu re  (69 C t o  73 0)» 
w ere c ro s s e d  w ith  D ee-geo-w oo-gen , a n  in d ic a  v a r i e t y  o f  low g e l a t i n i ­
z a t io n  te m p e ra tu re  (64 0 t o  67 C ). True b re e d in g  in te rm e d ia te  and  low 
g e l a t i n i z i n g  l i n e s  w ere fo u n d  i n  F^ p la n t  p ro g e n ie s  o f  a l l  th e  ab o v e- 
m entioned  c r o s s e s .  F^ seed s  from  a p p ro x im a te ly  1 ,000  F^ p la n t s  were 
t e s t e d  and  ap p ro x im a te ly  6 5/6 b re d  t r u e  f o r  low g e l a t i n i z a t i o n  tem pera­
t u r e .  True b re e d in g  l i n e s  f o r  in te rm e d ia te  g e l a t i n i z a t i o n  were d i f f i ­
c u l t  to  d i s t i n g u i s h  from  s e g r e g a t in g  l i n e s  b u t th e r e  a p p ea red  to  be 
l e s s  th a n  15/6 t r u e  b re e d in g  in te rm e d ia te  g e l a t i n i z i n g  l i n e s  i n  th e  
F-jj p o p u la t io n s .
I n  c ro s s e s  betw een in te rm e d ia te  g e l a t i n i z i n g  in d ic a  v a r i e t i e s  and 
a n  in te rm e d ia te  g e l a t i n i z i n g  s t r a i n  o f  th e  in d ic a  v a r i e t y ,  I - g e o - t z e ,  
a l l  o f p la n t s  ap p ea re d  to  be in te rm e d ia te  g e l a t i n i z i n g ,  b ased  on 
a l k a l i  t e s t s  th ro u g h  two o r  more g e n e r a t io n s .
C ro sses  w ere s tu d ie d  betw een in te rm e d ia te  g e l a t i n i z i n g  in d ic a  
v a r i e t i e s  and  low g e l a t i n i z i n g  Taiwan ja p o n ic a  v a r i e t i e s .  A l l  p o p u la ­
t i o n s  o f  th e  c ro s s e s  showed h ig h ,  in te rm e d ia te  and low g e la t in iz i n g  
l i n e s .  Over 1 ,1 0 0  F^ p la n t s  t e s t e d  showed 4 %  b re d  t r u e  f o r  low 
g e l a t i n i z a t i o n  te m p e ra tu re , 6%  w ere t r u e  b re e d in g  f o r  in te rm e d ia te  
g e l a t i n i z a t i o n  te m p e ra tu re , and  l e s s  th a n  %  o f  l i n e s  b re d  t r u e  f o r  
h ig h  g e l a t i n i z i n g  te m p e ra tu re .
Kudo (32) s tu d ie d  a l k a l i  r e a c t i o n  i n  c ro s s e s  betw een Japanese  
v a r i e t i e s  w ith  s t ro n g  a l k a l i  r e a c t i o n  an d  f o r e ig n  v a r i e t i e s  w ith  weak 
r e a c t i o n .  Dominance f o r  s t ro n g  r e a c t io n  was o b serv ed  i n  th e  F-  ̂ seed
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and  r e c i p r o c a l  d i f f e r e n c e s  w ere fo u n d . He e x p la in e d  t h a t  t h i s  was due 
to  th e  d o u b le  chro.mosome complement c o n tr ib u te d  by th e  fem ale  p a re n t  to  
th e  endosperm  n u c le i .  S e g re g a tio n  i n  th e  Fg p o p u la t io n s  showed la r g e ly  
monogenic i n h e r i t a n c e ,  ex ce p t on c ro s s in g  w ith  in d ic a  where th e  number 
o f  g r a in s  w ith  s t ro n g  r e a c t io n s  a p p ea red  d e f i c i e n t .  From c ro s s e s  among 
th e  f o r e ig n  g ro u p s , no d e f i n i t e  p a t t e r n  o f  Fg s e g r e g a t io n  was ob serv ed , 
M asajo ( 36) s tu d ie d  th e  b re e d in g  b e h a v io r  and  r e l a t i o n s h i p  o f 
w h ite  b e l l y  and  g e l a t i n i z a t i o n  te m p e ra tu re  t o  am ylose c o n te n t  o f  th e  
r i c e  endosperm  i n  r e c ip r o c a l  c ro s s e s  in v o lv in g  3 p a r e n t s ,  nam ely IR 8 , 
IR 12, and  Acc, 6993» w ith  a l k a l i - d i g e s t i o n  in d ic e s  o f  7*00, 3*21, and 
2 , 00 , r e s p e c t iv e ly ,  X en ia  was observ ed  i n  th e  F-  ̂ s ee d  and  r e c ip r o c a l  
d i f f e r e n c e s  w ere e v id e n t  o n ly  i n  th e  F^ s e e d . No d i f f e r e n c e  betw een 
r e c ip r o c a l  h y b r id  co m b in a tio n s  was d e te c te d  a s  e a r ly  a s  th e  F^ p la n t  
(Fg g r a in )  g e n e r a t io n  in d ic a t in g  th e  g e n e t ic  c o n t r o l  o f  a l k a l i  in d e x , 
The Fg g r a in s  o f  th e  c ro s s  IR8 x IR12 showed in te rm e d ia te  and  h ig h  
a l k a l i - d i g e s t i o n  in d i c e s .  I n  th e  c ro s s  betw een IR8 and  A cc, 6993* a l l  
ty p e s  o f  a l k a l i - d i g e s t i o n  in d ic e s  were o b se rv ed , w h ile  i n  th e  c ro s s  
betw een IR12 and A cc, 6993* no k e r n e l  w ith  h ig h  in d ex  was fo u n d . The 
Fg p l a n t s  w ith  mean in d e x  o f  7<° from  th e  c ro s s  IR8 x IR12 b re d  t r u e  i n  
th e  F^ and  no F^ l i n e  o r  p l a n t  w ith in  s e g re g a tin g  l i n e s  was fo u n d  to  
have low in d e x , Fg p la n t s  i n  th e  c ro s s  IR8 x A cc, 6993 w ith  mean in d ex  
o f  7*00 o r  2 ,0 0  showed th e  same r e a c t io n  i n  th e  F ^ . H e r i t a b i l i t y  
e s t im a te d  by r e g r e s s io n  o f  F^ l i n e  mean on Fg mean in d e x  was 75 -60$  i n  
th e  c ro s s  IR8 x IR12 and  97*26$ i n  IBS x A cc, 6993. H e r i t a b i l i t i e s  
(b ro ad  se n se )  w ere 93 .52$  and  9 6 . 7 ^  i n  IR 8 x  IR12 and U l8 x  A cc, 6993, 
r e s p e c t iv e ly .  H igh h e r i t a b i l i t y  v a lu e s  in d ic a te  th e  v a r i a t i o n  i n  
mean a l k a l i - d i g e s t i o n  in d ex  was l a r g e ly  g e n e t i c .
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Ghosh and, Gowindaswamy (19) s tu d ie d  th e  in h e r i ta n c e  o f  s t a r c h  
io d in e  b lu e  v a lu e s  an d  a l k a l i - d i g e s t i o n  v a lu e s  i n  a  c ro s s  C en tu ry  P a tn a  
231 x T aichung N a tiv e  1 . The av erag e  mean a l k a l i - d i g e s t i o n  v a lu e  f o r  
C en tu ry  P a tn a  231 was 2 ,1  and  7 ,0  f o r  T aichung(N ative) 1 . The av e rag e  
v a lu e s  i n  seven  F^ p la n t s  v a r ie d  from  4 ,2  to  4 ,8 ,  The mean a l k a l i  
v a lu e  o f  see d s  bo rne  on F-  ̂ p l a n t s  was 4 ,6 ,  a  v a lu e  in d ic a t in g  ab sen ce  
o f  dom inance i n  th e  in h e r i t a n c e  o f  a l k a l i - d i g e s t i o n  v a lu e .  Seeds from  
F^ p l a n t s  r e p r e s e n t in g  F^ f a m i l i e s ,  showed a  c o n tiu o u s  v a r i a t i o n ,  w ith  
v a lu e s  ra n g in g  from  2 .0  t o  7*0 . When th e  d a ta  were exam ined i n  te rm s 
o f  g e l a t i n i z a t i o n  te m p e ra tu re , i t  was co ncluded  t h a t  i n  a  c ro s s  betw een 
h ig h  and  low g e l a t i n i z a t i o n  te m p e ra tu re  ty p e s ,  th r e e  ty p e s  o f  
s e g re g a n ts  -  p a r e n t a l  ty p e s  an d  in te rm e d ia te  ty p e s  -  were o b ta in e d .
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C arr e l a t i o n  o f C h a ra c te rs
C haudhuri and  Sen (16) s tu d ie d  th e  v a r i e t a l  c o r r e la t io n s  i n  HI 
g roups o f  deep  w a te r  paddy an d  i n  14 g ro u p s and  su h -g ro u p s  o f s p r in g  
paddy■ The c o r r e l a t i o n  c o e f f i c i e n t s  betw een h e ig h t  and  t i l l e r s  p e r  
p la n t  w ere - 0,310 and  -0 ,2 8 0  f a r  th e  deep  w a te r  paddy and th e  s p r in g  
paddyi r e s p e c t iv e ly .  The t a l l e r  p l a n t s  d ev e lo p ed  few er t i l l e r s  th a n  
th e  s h o r t  o n es. H e ig h t was p o s i t i v e l y  c o r r e la te d  w ith  f lo w e rin g  
d u r a t io n f w ith  v a lu e s  o f  O .5I 8 and  0 ,6 5 1  f o r  s p r in g  and  deep  w a te r  
paddy, r e s p e c t iv e ly .  The v a lu e  o f  0 ,3 2 9  was o b ta in e d  f a r  th e  c o r r e ­
l a t i o n  betw een f lo w e r in g  d u r a t io n  and  y i e ld  p e r  p la n t  i n  deep w a te r 
g ro u p s . I t  was n o te d  t h a t  th e  e a r l i e r  m a tu rin g  v a r i e t i e s  to  be 
low er and  th e  l a t e  ones h ig h e r  i n  y i e l d .
Alim  and Sen (2 ) s tu d ie d  th e  i n t e r r e l a t i o n s h i p  o f th e  number o f  
t i l l e r s  p e r  p la n t  and  g r a in  y i e l d  i n  th r e e  p u re  l i n e s  o f  s p r in g  paddy. 
The number o f  t i l l e r s  p e r  p l a n t  was p o s i t i v e l y  a s s o c ia te d  w ith  th e  
y i e l d ,  w ith  a  v a lu e  o f  0 ,8 0 , R e g re s s io n  o f  number o f t i l l e r s  p e r  
p l a n t  on th e  y i e l d  was 0 ,8 1 , T hus, a  d e v ia t io n  o f 1 g  from  th e  mean 
y i e ld  p e r  p la n t  i s  e q u iv a le n t ,  on an  a v e ra g e , t o  a  d e v ia t io n  0 ,8 1  from  
th e  mean number o f  t i l l e r s  p e r  p l a n t .  I t  ap p ea re d  t h a t  th e  number o f  
t i l l e r s  p e r  p la n t  had  a  s t ro n g  in f lu e n c e  on y i e l d .
Abraham e t  a l  ( l )  s tu d ie d  v a r i a t i o n  and c o r r e l a t i o n  o f  some p la n t  
c h a r a c te r s  i n  sev en  r i c e  v a r i e t i e s .  The c o r r e l a t io n s  betw een y i e ld  
an d  number o f p a n ic le s  were s i g n i f i c a n t  i n  th e  case  o f  a l l  v a r i e t i e s .  
The v a lu e s  ran g ed  from  0 ,305  t o  0 .^ 9 8 , w ith  an  av e rag e  o f  0 ,3 8 6 . The 
c o r r e l a t io n s  betw een y i e l d  and  p la n t  h e ig h t  ra n g e d  from  0.079  t o  0 .3 ^ 0 ,
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w ith  an  a v e rag e  o f 0 .2 1 6 , The c o r r e l a t i o n s  "between number o f  p a n ic l e s  
and. p l a n t  h e ig h t  ra n g e d  from  0.160  t o  0 , 360 , w ith  a  mean v a lu e  o f  0 ,2 8 8 .
N a ra h a ri (44) s tu d ie d  th e  c o r r e l a t i o n  betw een p l a n t  c h a r a c te r s  and 
y ie ld , i n  14 h y b r id s  d e r iv e d  from  in d ic a  x ja p o n ic a  v a r i e t a l  c r o s s e s .  
S tro n g  c o r r e l a t i o n s  w ere o b serv ed  betw een y i e ld  and  number o f  e f f e c t i v e  
t i l l e r s ,  w ith  v a lu e s  o f  O.67I  and 0 ,8 2 ?  f o r  th e  f i r s t  and second  y e a r s ,  
r e s p e c t iv e ly .  No p o s i t iv e  c o r r e l a t i o n ,  how ever, was o b ta in e d  betw een 
y i e l d  and  p la n t  h e ig h t ,
Chang an d  Yang ( 15) s tu d ie d  c o r r e l a t i o n s  betw een y i e ld  an d  compo­
n e n ts  o f  y ie ld , i n  th e  r i c e  v a r i e t y  C hianung 242 u n d e r th re e  grow ing 
c o n d i t io n s ,  Number o f  p a n ic le s  p e r  h i l l  was p o s i t i v e l y  c o r r e l a t e d  w ith  
y i e l d  i n  th e  second  c ro p  u n d e r th r e e  grow ing  c o n d i t io n s ,  r a t e  o f  f e r t i ­
l i z e r s ,  p la n t in g  shape and  p la n t in g  d e n s i t y ,  ex ce p t un d er th e  r e c t a n ­
g u la r  shape w ith  row w id th  o f  27 cm. W eight o f  1 ,0 0 0  g r a in s  was p o s i ­
t i v e l y  c o r r e l a t e d  w ith  y i e ld  i n  th e  second  c ro p  f o r  a l l  t r e a tm e n ts .
Chang (14) s tu d ie d  th e  in f lu e n c e  o f  sp ac in g  on i n t e r r e l a t i o n s h i p s  
among agronom ic t r a i t s  i n  th e  p o p u la t io n  o f a  c r o s s  T a in an  3 x P i  
No. 4 .  p o s i t i v e ,  h ig h ly  s i g n i f i c a n t  p h e n o ty p ic  c o r r e la t io n s  w ere found  
betw een  h ead in g  d a te  and  p l a n t  h e ig h t ,  p l a n t  h e ig h t  and  g r a in  y i e l d  
p e r  p l a n t ,  an d  betw een number o f  p a n ic le s  p e r  p la n t  and  g r a in  y i e l d  p e r  
p l a n t  i n  s ta n d a r d ,  w id e , and  c lo s e  s p a c in g s ,  p h e n o ty p ic  c o r r e l a t i o n s  
betw een h ead in g  d a te  and  w e ig h t p e r  1 0 0 -g r a in s ,  h ead in g  d a te  and  g r a in  
y i e l d  p e r  p l a n t ,  p l a n t  h e ig h t  and  w eig h t p e r  1 0 0 -g ra in s , and  betw een 
p a n ic le s  p e r  p la n t  an d  w eig h t p e r  1 0 0 -g ra in s  were n e g a tiv e  and  n o t 
s i g n i f i c a n t  i n  th e  3 sp a c in g s  ex cep t betw een  p la n t  h e ig h t  and w eig h t 
p e r  1 0 0 -g ra in s  u n d er s ta n d a rd  s p a c in g . P a n ic le s  p e r  p la n t  showed a  
s t ro n g  a s s o c ia t i o n  w ith  g r a in  y ie ld  p e r  p l a n t .  The p h en o ty p ic  c o r r e l a ­
t i o n  c o e f f i c i e n t  was 0 .816 i n  c lo s e  s p a c in g . The a u th o r  n o ted  th e  
c o r r e l a t io n s  o b ta in e d  i n  th e  ex p erim en t ap p ea red  d i f f e r e n t  i n  s i z e  an d , 
i n  some c o m p a ris io n s , i n  th e  d i r e c t i o n  w ith  th o s e  o f  a n o th e r  c ro s s  
r e p o r te d  by Chang (13)* T h is  in d ic a te d  t h a t  c e r t a i n  e s t im a te s  o f  
c o r r e l a t i o n  may be c h a r a c t e r i s t i c  o f  c e r t a i n  p o p u la t io n  i n  c e r t a i n  
p la n t in g  b u t t h a t  th e r e  would be no re a so n  t o  ex p ec t c o n s i s te n t  v a lu e s  
i n  o th e r  s e g re g a t in g  p o p u la t io n s .
By u s in g  a  p a th  c o e f f i c i e n t  m ethod, Wang (66) c a lc u la te d  s im p le  
p h e n o ty p ic , g e n o ty p ic  and  e n v iro n m en ta l c o r r e l a t i o n  c o e f f i c i e n t s  o f  5 
p a i r s  o f  5 c h a r a c te r s  i n  th e  Fg p o p u la t io n  d e r iv e d  from  a  c ro s s  betw een 
in d ic a  x ja p o n ic a  v a r i e t i e s ,  p l a n t  h e ig h t ,  le n g th  o f  p a n ic l e ,  w e ig h t 
o f  p a n ic l e ,  and  number o f  p a n ic le s  w ere p o s i t i v e ly  and h ig h ly  c o r r e l a t e d  
w ith  g r a in  y i e l d  p e r  p l a n t .  G eno typ ic  c o r r e la t io n s  were h ig h e r  th a n  
p h e n o ty p ic  c o r r e l a t io n s  i n  most c a s e ,
Huang (2 2 ) s tu d ie d  th e  a s s o c ia t i o n  betw een g r a in  y ie ld  and  s e v e r a l  
o th e r  p la n t  c h a r a c te r s  i n  th e  c ro s s  C olusa x K ira .  I n  one e x p e rim en t,
23 p a i r s  o f  s u b lin e  s t r a i n s  d e r iv e d  from  23 F j  l i n e s  s e g re g a tin g  f o r  
d a te  o f  m a tu r i ty  w ere s tu d ie d  f o r  a s s o c ia t i o n  betw een y i e ld  and  tim e  o f  
m a tu r i ty .  The c o r r e l a t i o n  c o e f f i c i e n t  betw een y ie ld  and  d a te  o f  matu­
r i t y  among 46 e a r ly  and  l a t e  s u b l in e  s t r a i n s  a s  a  w hole was -0 .6 5 0 , a  
s i g n i f i c a n t  v a lu e ,  in d ic a t in g  t h a t  h ig h  y i e l d  was a s s o c ia te d  w ith  e a r ly  
m a tu r i ty .  I n  a n o th e r  e x p e rim en t, 46 s u b l in e  s t r a i n s  w ere s tu d ie d  f o r  
a n  a s s o c ia t i o n  betw een y i e ld  and  p la n t  h e ig h t .  I n  t h i s  e x p e rim en t, th e  
c o r r e l a t i o n  c o e f f i c i e n t  betw een y ie ld  and p la n t  h e ig h t  was 0 .1 2 7 , a  
low and n o n - s ig n i f i c a n t  v a lu e .  No ev id en ce  was found  t h a t  h ig h  y i e ld  
was a s s o c ia te d  w ith  e i t h e r  s h o r t  o r t a l l  p la n t  s t a t u r e .
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R ajag o p a lan  (52) made a  s tu d y  o f  th e  a s s o c ia t i o n  o f  p la n t  c h a ra c ­
t e r s  i n  th e  Fg p o p u la t io n  o f a  c ro s s  Tkm. 1 x  Bam, 3 u n d er d ro u g h t an d  
norm al lo w lan d  c o n d i t io n s .  Under d ro u g h t c o n d i t io n s ,  c o r r e la t io n  
c o e f f i c i e n t s  Between y i e ld  and  number o f  p a n ic le -b e a r in g  t i l l e r s ,  y i e ld  
and  p la n t  h e ig h t ,  and  p la n t  h e ig h t  and number o f  p a n ic le -b e a r in g  t i l l e r s  
w ere 0 ,8 3 2 , 0 .5 8 9 , and  0 .3 0 4 , r e s p e c t iv e ly .  Under norm al low land  
c o n d i t io n ,  th e  v a lu e s  o f  0 .8 3 3 , 0 .4 5 4 , and 0 ,2 9 9  were o b ta in e d  f o r  th e s e  
a s s o c i a t i o n s .  A l l  s i x  v a lu e s  w ere h ig h ly  s i g n i f i c a n t .
Yamamoto and Toriyam a (67) s tu d ie d  th e  e f f e c t  o f  p la n t in g  d e n s i ty  
on th e  r e l a t i o n  betw een y ie ld  and  some agronom ic t r a i t s  i n  20 r i c e  
v a r i e t i e s .  The c o r r e l a t i o n  c o e f f i c i e n t  betw een culm le n g th  and g r a in  
y i e l d  was r e l a t i v e l y  low i n  e v e ry  d e n s i ty  o f  p la n t in g .  The c o r r e la t io n s  
betw een culm le n g th  and  p a n ic le  number were n e g a tiv e  i n  a l l  th r e e  den ­
s i t i e s  w ith  r-  v a lu e s  o f  -O .74 , - 0 .4 9 ,  and -0 ,3 9  under low , medium, and  
h ig h  d e n s i t i e s ,  r e s p e c t iv e ly .  The c o r r e la t io n s  betw een culm  le n g th  
and 1 ,0 0 0 -g ra in  w e ig h t w ere 0 .1 3 , 0 .4 1 , and  0 .4 2  f o r  low , medium, and 
h ig h  d e n s i t i e s ,  r e s p e c t iv e ly .  G ra in  y ie ld  had  a  low r e l a t i o n  w ith  
1 ,0 0 0 -g ra in  w e ig h t i n  a l l  d e n s i t i e s ,  p a n ic le  number showed a  n e g a tiv e  
c o r r e l a t i o n  w ith  1 ,0 0 0 -g ra in  w e ig h t in  th r e e  d e n s i t i e s .  The a u th o rs  
concluded  t h a t  th e  e f f e c t  o f  c u l t u r a l  env ironm ent p la y e d  a n  im p o r ta n t 
r o l e  i n  a f f e c t i n g  th e  d i r e c t  o r  i n d i r e c t  e f f e c t s  o f th e  agronom ic 
c h a r a c te r s  upon g r a in  y i e ld ,
McLemore (37) co nducted  an  ex p erim en t t o  d e te rm in e  th e  a s s o c ia t i o n  
betw een y i e l d  and f o u r  components o f  y i e ld  among 20 s e le c te d  v a r i e t i e s  
in v o lv in g  1 s h o r t ,  9 medium, and 10 long  g r a in  ty p e s .  T here  was a  
p o s i t iv e  b u t  low a s s o c ia t i o n  betw een y ie ld  an d  number o f  p a n ic le s  p e r  
p l o t ,  s u g g e s tin g  t h a t  no im p o rta n t d eg ree  o f a s s o c ia t i o n  o ccu rred
betw een  y ie ld , and. number o f  p a n ic le s  p e r  p l o t .  However, when th e  
medium and  lo n g  g r a in  v a r i e t i e s  w ere s tu d ie d  s e p a r a te ly ,  th e r e  was a  
p o s i t i v e  r e l a t i o n s h i p  betw een y i e l d  an d  number o f  p a n ic le s  p e r  p lo t  
among th e  long  g r a in  v a r i e t i e s ,  A h ig h , s i g n i f i c a n t ,  p o s i t iv e  c o r r e ­
l a t i o n  was found  betw een y i e ld  and number o f  see d  p e r  p a n ic le  f o r  th e  
e n t i r e  20 v a r i e t i e s  ( r  = +0 , 78) ,  However, an  a s s o c ia t i o n  o c cu rred  
o n ly  among th e  medium g r a in  v a r i e t i e s .  No ev id en ce  o f an  a s s o c ia t i o n  
betw een  y ie ld  and  number o f  see d  p e r  p a n ic le  o c cu rred  among th e  long  
g r a in  ty p e s .  T here  was no c o r r e l a t i o n  betw een y i e ld  and  1 ,0 0 0 -se e d  
w e ig h t among th e  20 v a r i e t i e s .  The a s s o c ia t i o n  was a b s e n t  i n  b o th  th e  
medium g r a in  and  th e  lo n g  g r a in  v a r i e t i e s  when c o n s id e re d  s e p a r a te ly .
C o r r e la t io n  s tu d ie s  o f  y i e ld  w ith  o th e r  c h a r a c te r s  i n  s i x  d i f f e ­
r e n t  h ig h  y ie ld in g  v a r i e t i e s  o f  r i c e  w ere r e p o r te d  by G upta and  P ada- 
l i a  (2 0 ) .  The c o r r e l a t i o n  c o e f f i c i e n t s  betw een y i e l d  and  number o f  
e f f e c t i v e  t i l l e r s  were 0 .8 5 ,  0 .6 8 , 0 ,5 0 ,  0 .4 6 , -0 ,2 5 »  and  -0 .1 3  f o r  
th e  v a r i e t i e s  J a v a , Padma, IR 8 , C .R. 10-5437 , and  C .R. 4 4 -9 8 , r e s p e c ­
t i v e l y .  The number o f  e f f e c t i v e  t i l l e r s  had a  p o s i t i v e  e f f e c t  on 
y i e l d  i n  th e  f i r s t  f o u r  v a r i e t i e s .  T h e re fo re , a t  th e  tim e  o f  s e l e c t i o n  
f o r  y i e l d  more em phasis sh o u ld  be p la c e d  on number o f  e f f e c t i v e  
t i l l e r s .
S h r iv a s ta v a  and  Sharma (59) s tu d ie d  th e  a s s o c ia t i o n  among y i e ld  
com ponents i n  th e  p o p u la t io n  o f  a  c ro s s  betw een v a r i e t y  G ross 116 
and  IR 9**60. A c lo s e  a s s o c i a t i o n  o f  g r a in  y ie ld  w ith  t i l l e r s  p e r  
p la n t  ( r  = 0 .6 8 0 5 ) was fo u n d , fo llo w e d  by th e  number o f g r a in s  p e r  
p a n ic le  ( r  = 0 ,4 8 7 7 ) and  p a n ic le  le n g th  ( r  -  0 .4 1 3 1 ) . Poor a s s o c ia ­
t i o n  was o b serv ed  betw een y i e l d  and  1 ,0 0 0 -g ra in  w e ig h t ( r  = -0 ,0 8 2 7 ) ,  
an d  betw een t i l l e r s  p e r  p l a n t  and  1 ,0 0 0 -g ra in  w e ig h t ( r  = -0 ,1 6 4 2 ) ,
The a u th o r s  n o te d  th e  1 ,0 0 0 -g r a in  w e ig h t had  a  low h u t n e g a tiv e  c o r r e ­
l a t i o n  w ith  th e  g r a in  y i e l d .  T here  was n o t much d i f f e r e n t  i n  th e  g r a in  
w e ig h t o f  th e  two p a r e n ts ;  com sequen tly  th e  v a r i a t i o n  i n  t h i s  c h a r a c te r  
was a l s o  l im i t e d  i n  th e  s e g re g a t in g  p o p u la t io n .  T h e re fo re  th e  y i e l d  
was d e te rm in e d  more hy th e  c h a r a c te r s  w ith  h ig h e r  v a r i a t i o n ,  v i z ,  
t i l l e r  num ber, g r a in  number and p a n ic le  le n g th ,  and  l e s s  by g r a in  
w e ig h t.
MATERIALS AMD METHODS
G e n e tic  M a te r ia l  and  C u l tu r a l  P r a c t i c e s
The g e n e t ic  m a te r ia l  u sed  i n  t h i s  s tu d y  was d e r iv e d  from  a  c ro s s  
o f  S t r a i n  13d x  6 l  B1 186, s e l e c t i o n s  from  th e  b re e d in g  program  a t  
th e  R ice  E xperim en t S t a t i o n ,  C row ley, L o u is ia n a  w ith  IR 8 , a  v a r i e ty  
d ev e lo p ed  by th e  I n t e r n a t i o n a l  R ic e  R esea rch  I n s t i t u t e ,  P h i l ip p in e s ,
F o r c o n v en ien ce , S t r a i n  13d x 61 B1 186 w i l l  be r e f e r r e d  t o  i n  t h i s  
s tu d y  sim p ly  a s  S t r a i n  186. The o r i g i n a l  c ro s s  was made by D r. N elson  
E . Jodon , USDA r i c e  b r e e d e r ,  a t  th e  R ic e  E xperim ent S t a t i o n ,  C row ley, 
L o u is ia n a  i n  1969* The F^ see d s  w ere p la n te d  i n  th e  f i e l d  i n  1970 a t  
th e  same s t a t i o n .  S t r a i n  186 i s  a  m oderate m atu rin g  s t r a i n  t h a t  has 
h ig h  y i e ld  and  medium s t a t u r e .  The g r a in  i s  lo n g  and  c l e a r  w ith  good 
cooking  q u a l i t y .  IR8 h a s  s t ro n g  s e e d l in g  v ig o r ,  h ig h  t i l l e r i n g  a b i l i t y ,  
s h o r t  s t a t u r e ,  lo d g in g  r e s i s t a n c e ,  i s  p o s i t iv e  i n  te rm s o f  th e  r e l a t i o n  
o f g r a in  y i e l d  t o  h ig h  n i t r o g e n  a p p l i c a t i o n ,  m oderate m a tu r i ty  and  th e  
g r a in  i s  o f  medium s i z e ,  c h a lk y  an d  p rone t o  b re a k ag e .
The Fg see d s  w ere sown a lo n g  w ith  th e  two p a re n ts  i n  in d iv id u a l  
p l o t s  on A p r i l  14 , 1971 a t  th e  R ic e  E xperim en t S t a t i o n ,  C row ley, 
L o u is ia n a . The p la n t in g  was made i n  12- f o o t  row s w ith  20 in c h e s  
betw een row s an d  3 in c h e s  betw een p l a n t s  w i th in  ro w s. A com plete  
f e r t i l i z e r  w ith  1 6 -8 -8  g ra d e  was a p p l ie d  b e fo re  see d in g  a t  th e  r a t e  
o f  500 lb  p e r  a c r e .  The ex p erim en t was co nducted  on Crowley s i l t  
loam  s o i l .  On th e  day a f t e r  s e e d in g , th e  e x p e r im e n ta l a r e a  was i r r i g a t e d  
and was k e p t under f lo o d e d  c o n d i t io n  f o r  s e v e r a l  d a y s , a f t e r  w hich th e  
w a te r  was d ra in e d  o f f .  When th e  s e e d l in g s  w ere a t  th e  f o u r - l e a f  s t a g e ,  
th e  h e rb ic id e  P r o p a n i l  was a p p l ie d  a t  th e  r a t e  o f  3 lb  a c t i v e  in g r e d ie n t
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p e r  a c r e .  On th e  day a f t e r  sp ra y in g  th e  h e r b ic id e ,  th e  i n s e c t i c i d e  
F u r id a n  was a p p l ie d  t o  c o n t r o l  th e  r i c e  w a te r  w e e v il l a r v a e ,  and th e  
e x p e r im e n ta l  a r e a  was i r r i g a t e d  and  was k e p t u n d er f lo o d e d  c o n d i t io n  
u n t i l  a l l  o f  th e  p a n ic le s  r ip e n e d ;  th e n  th e  w a te r  was d ra in e d  o f f .
I n  1972, 100 p la n t s  w ere random ly chosen  from  th e  Fg p o p u la t io n  
w ith  th e  a i d  o f  a  t a b l e  o f  random num bers. The F^ see d s  from  each  o f 
th e  100 Fg p l a n t s ,  co m p ris in g  100 F^ l i n e s ,  t r a c e d  to  a  s in g le  Fg p l a n t .  
I n  o rd e r  t o  sp ace  th e  p la n t s  w ith  e q u a l d is ta n c e  w i th in  a  p l o t ,  seed  
w ere g lu e d  w ith  E lm er’ s  G lu e -A ll o f  th e  B orden Company on a  s t r i p  o f  
new spaper u s in g  two see d s  p e r  h i l l .  Each p l o t  c o n s is te d  o f  one ^ f j- fo o t 
row . Each row in c lu d e d  10 h i l l s  w ith  6 in c h e s  betw een h i l l s  and  20 
in c h e s  betw een  ro w s. The 100 F^ l i n e s  and 2 p a r e n ts  w ere a r ra n g e d  i n  
a  random ized  com plete  b lo c k  d e s ig n  w ith  2 r e p l i c a t i o n s .  I n d iv id u a l  
p l o t s  o f  th e  2 p a re n ts  w ere grown i n  e v e ry  tw e n t ie th  and t w e n t y - f i r s t  
row , p ro v id in g  5 p lo t s  o f  each  p a r e n t  i n  th e  p la n t in g  o f  110 row s i n  
each  r e p l i c a t i o n .  The r a t e  o f f e r t i l i z e r  was th e  same a s  u sed  i n  th e  
Fg g row ing . A f te r  th e  f e r t i l i z e r  was a p p l ie d ,  th e  s t r i p  o f spaced  
see d s  was p la c e d  i n  th e  fu rro w  an d  co v ered  w ith  s o i l .  The seed  w ere 
p la n te d  on A p r i l  12 , 1972 a t  th e  R ic e  E xperim en t S t a t i o n ,  C u l tu r a l  
p r a c t i c e s  w ere th e  same a s  d e s c r ib e d  i n  grow ing th e  Fg p o p u la t io n  i n  
1971* A f te r  30 d a y s , th e  h i l l s  t h a t  had two s e e d l in g s  w ere th in n e d  
t o  one p e r  h i l l .  Where n e c e s s a ry ,  t r a n s p la n t in g  o f  s e e d l in g s  was done 
a t  th e  same tim e  o f  th in n in g  t o  m a in ta in  10 p l a n t s  w i th in  a  p l o t .
V
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M easurem ents o f  C h a ra c te rs
A l l  o b s e rv a tio n s  w ere re c o rd e d  on a  p e r  p la n t  b a s i s .  The fo llo w ­
in g  c h a r a c te r s  were s tu d ie d  i n  th e  Fg and  F^ g e n e r a t io n s .
1) M a tu r i ty . H eading d a te  was u sed  a s  a  m easure o f  th e  r e l a t i v e  
m a tu r i ty  o f  th e  r i c e  p l a n t s .  I n  th e  Fg g e n e r a t io n ,  th e  h ead in g  d a te  
was re c o rd e d  a s  number o f  d ay s  from  May 14 , 1971 u n t i l  th e  f i r s t  
p a n ic le  o f  each  p la n t  had c o m p le te ly  emerged from  th e  b o o t. I n  th e  F^ 
g e n e r a t io n ,  th e  number o f  days t o  h ead in g  was re c o rd e d  from  May 12 , 
1972 f o r  th e  in d iv id u a l  p la n t s  i n  th e  l i n e s .  The d a ta  r e g a rd in g  
th e  h ead in g  d a te  o f  th e  in d iv id u a l  p la n t s  i n  th e  Fg and  F j  g e n e ra t io n s  
w ere o b ta in e d  a t  7“day  i n t e r v a l s .  No a tte m p t was made to  o b ta in  th e  
e x a c t  d a te  on w hich th e  p l a n t  headed  b u t on ly  7 -d ay  p e r io d s .  E very  
s e v e n th  d a y , a l l  p la n t s  t h a t  had  headed w ere ta g g ed  a lo n g  w ith  i d e n t i ­
f i c a t i o n  number and  t h a t  d a te  was c o n s id e re d  t o  be th e  d a te  o f  head ing  
f o r  t h a t  p a r t i c u l a r  p l a n t .  A f te r  h a r v e s t in g ,  th e  d a te  o f  h ead in g  was 
c o n v e r te d  t o  th e  number o f  d ays from  see d in g  to  h e a d in g .
2) P la n t  h e ig h t .  H e ig h t m easurem ents were o b ta in e d  i n  th e  f i e l d .  
B efo re  h a r v e s t ,  th e  h e ig h t  o f  in d iv id u a l  p la n t s  was m easured i n  c e n t i ­
m ete rs  from  th e  ground  l e v e l  t o  th e  t i p  o f th e  t a l l e s t  p a n ic l e .  The 
h e ig h t  o f  each  p la n t  was re c o rd e d  on th e  same ta g  t h a t  was u sed  f o r  
i d e n t i f y in g  th e  d a te  o f  h e a d in g .
3) Number o f  p a n ic le s  p e r  p l a n t .  T h is  c h a r a c te r  was d e te rm in e d  on 
th e  b a s i s  o f  d i r e c t  co u n t o f  th e  number o f  p a n ic le s  b e a r in g  f e r t i l e  
s p i k e l e t s  on each  p l a n t .
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4 ) W eight o f  300 s e e d s . T h is  c h a r a c te r  i s  d e f in e d  a s  th e  w e ig h t, i n  
gram s, o f  300 f u l l  and  norm al s e e d s , s e le c te d  a t  random from  th e  seed  
o f  each  p l a n t .  Seeds t h a t  were damaged, deform ed th ro u g h  d is e a s e  o r 
o th e rw is e , and s t e r i l e  o r empty w ere ex c lu d ed  from  random s e l e c t io n .
An in d iv id u a l  p l a n t  p o s se s s in g  few er th a n  100 seed s  was o m itte d . The 
w e ig h t o f  300 s e e d s  was d e te rm in ed  to  th e  n e a r e s t , .1  g on a  M e tt le r  
b a la n c e . The see d  w e ig h t o f  th e  p la n t s  h av in g  more th a n  100 see d s  
b u t  l e s s  th a n  300 s e e d s  was a d ju s te d  t o  300-s e e d  w e ig h t.
5 ) G ra in  y i e ld .  A f te r  h a r v e s t in g ,  th e  p a n ic le s  o f  each p la n t  were 
bound to g e th e r  a lo n g  w ith  i t s  i d e n t i f i c a t i o n  num ber. The bunch o f 
p a n ic le s  o f each  p l a n t  was p u t i n  a  p ap e r bag and was a llo w ed  to  d ry  
a t  room te m p e ra tu re . A f te r  h a rv e s t in g  was co m p le te , th e  p a n ic le s  were 
th re s h e d  w ith  th r e s h in g  equipm ent and th e  th re s h e d  g r a in  from  each  
p la n t  was k e p t i n  a  p ap e r b ag , w ith  p ro p e r i d e n t i f i c a t i o n .  The g r a in  
i n  each  bag was c le a n e d  s e p a r a te ly  by u se  o f  a  B a tes  a s p i r a t o r  seed  
c le a n e r  made by B ic e  Town Sample D evice Company, u s in g  window 0.75» 
fe e d  d i a l  No, 4 . A f te r  c le a n in g ,  th e  g r a in  i n  each bag was w eighed , 
w ith  th e  w e ig h t re c o rd e d  t o  th e  n e a r e s t  .1  g on a  M e tt le r  b a la n c e . The 
g r a in  y i e l d  o f  th e  Fg p o p u la tio n  was n o t re c o rd e d  i n  t h i s  s tu d y  b ecause  
o f  c o n s id e ra b le  damage o f  m a te r ia l  due t o  H u rrica n e  E d i th  and b i r d  
damage i n  1971. O nly th e  d a ta  o f  g r a in  y i e ld  i n  th e  F^ g e n e r a t io n  
w ere u sed  i n  th e  s tu d y .
6) A lk a l i - d ig e s t io n  in d e x . I n  o rd e r  t o  d e te rm in e  th e  r e l a t i v e  g e l a t i ­
n iz a t io n  te m p e ra tu re s ,  th e  sam ples o f g r a in s  from  th e  Fg and F^ p la n t s  
and th e  two p a re n ts  w ere t e s t e d  f o r  a l k a l i  r e a c t io n s .  I t  must be 
n o te d  t h a t  th e  se e d s  h a rv e s te d  from  an  Fg p la n t  p o s se s s  an  endosperm  
t h a t  i s  i n  th e  F-j g e n e r a t io n .  T hus, a n  a l k a l i  r e a c t io n  o f th e  seed s
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h a rv e s te d  fro m  an  Fg p l a n t  i s  th e  e x p re s s io n  o f  th e  F^ endosperm . 
C o n sequen tly  th e  h y b r id  m a te r ia l  t e s t e d  from  th e  Fr> g e n e r a t io n  w i l l  be 
r e f e r r e d  t o  a s  F^ l i n e s .  S im i la r ly ,  th e  h y b r id  m a te r ia l  t e s t e d  f o r  
a l k a l i  r e a c t i o n  from  th e  F^ p la n t s  w i l l  be r e f e r r e d  t o  a s  F^ f a m i l i e s .  
The d e te r m in a t io n  o f a l k a l i  r e a c t i o n  was perform ed by fo llo w in g  th e  
p ro ced u re  d e s c r ib e d  by L i t t l e  e t  a l  (3^)«
The p re l im in a ry  s tu d y  o f th e  a l l s a l i - r e a c t io n  t e s t  was done p r i o r  
t o  th e  t e s t  o f  th e  F^ l i n e s .  Check v a r i e t i e s  known f o r  t h e i r  r e a c t io n s  
w ere s u b je c te d  to  th e  t e s t  f o r  a l k a l i  r e a c t i o n .  The sam ples o f  
a b o u t 50 g r a in s  from  each  o f th e s e  v a r i e t i e s  were d e h u lle d  on a  ru b b in g  
b o a rd . The h u l l s ,  im m ature and  b ro k en  g r a in s  w ere rem oved from  th e  
brown r i c e .  P o l i s h in g  o f  brown r i c e  was perfo rm ed  by u s in g  a  K e tt 
m i l l in g  m achine o f th e  K e tt  E l e c t r i c  Company, Jap a n . The p o l is h in g  
tim e  t h a t  g ave  th e  most s a t i s f a c t o r y  r e s u l t  was 15 se c o n d s . The 
sam ples o f  p o l is h e d  r i c e  w ere t e s t e d  f o r  a l k a l i  r e a c t io n  i n  d i f f e r e n t  
c o n c e n tr a t io n s  o f  KOH ra n g in g  from  1 ,6  to  w ith  0 .2 ^  d i f f e r e n c e s  
betw een c o n c e n tr a t io n s .  Twelve k e rn e ls  com prising  a  sam ple o f each 
v a r i e t y  w ere sp aced  e v en ly  i n  a  p e t r i  d is h  c o n ta in in g  20 ml o f KOH.
A cover was p u t  on and th e  p e t r i  d i s h  was l e f t  u n d is tu rb e d  d u r in g  th e  
t e s t  p e r io d  i n  an  a i r c o n d i t io n e d  room w ith  a  te m p e ra tu re  ra n g e  from  
70 t o  ?5 F .  F in a l  o b s e rv a tio n  was made a t  th e  end o f  23 h o u rs . The 
c o n c e n tr a t io n  o f  KOH t h a t  gave r e s u l t s  w hich c o rre sp o n d ed  m ost c lo s e ly  
t o  th o s e  o f  L i t t l e  e t  a l  (34 ) was 2 % .  When th e  a l k a l i  r e a c t io n  t e s t  
o f  th e  F^ l i n e s  and  F^ f a m i l i e s  was p e rfo rm ed , v a r i e t i e s  C en tu ry  
P a tn a  231, E a r ly  P r o l i f i c ,  B lue B onnet 50» C a lo ro , and  C o lusa  were 
u sed  a s  c o n t r o l s  a lo n g  w ith  th e  two p a r e n t s .  The s p re a d in g  o f  each  
k e rn e l  was r a t e d  on a  7- P ° int  s c a l e t
k e rn e l  n o t a f f e c te d  
k e rn e l  sw o llen
k e rn e l  s w o lle n , c o l l a r  com plete  o r  narrow
k e rn e l  s w o lle n , c o l l a r  com plete  and  w ide
k e rn e l  s p l i t  o r segm ented , c o l l a r  com plete  o r  wide
k e rn e l  d is p e r s e d ,  m erging w ith  c o l l a r
k e rn e l  c o m p le te ly  d is p e r s e d ,  in te rm in g le d  and
c le a r
M ethods o f S t a t i s t i c a l  A n a ly s is
The d a ta  c o l l e c te d  from  th e  v a r io u s  d e te rm in a tio n s  were a n a ly se d  
"by u s in g  a  t a b l e  c a l c u l a to r  i n  th e  Agronomy D epartm en t, L o u is ia n a  
S ta te  U n iv e r s i ty ,  B aton  Rouge, L o u is ia n a ,
1) A n a ly s is  o f  th e  Fg d a t a .  M eans, v a r ia n c e s ,  s ta n d a rd  d e v ia t io n s ,  
an d  c o e f f i c i e n t s  o f  v a r i a t i o n  f o r  number d ay s  t o  h e a d in g , p l a n t  h e ig h t ,  
number o f  p a n ic le s  p e r  p l a n t ,  and  300- s e e d  w eig h t were c a lc u la te d  f o r  
th e  Pg p o p u la t io n  and  f o r  th e  two p a r e n ts .  F o r a l k a l i - r e a c t i o n  in d e x , 
o n ly  th e  mean was c a lc u la te d  f o r  th e  l i n e s  and f o r  th e  two p a r e n ts .
2) A n a ly s is  o f  th e  F^ d a ta .  Means, v a r ia n c e s ,  s ta n d a rd  d e v ia t io n s ,  
and  c o e f f i c i e n t s  o f  v a r i a t i o n  w ere c a lc u la te d  f o r  each  F^ l i n e  and  f o r  
th e  two p a r e n t s .  F^ l i n e s  t h a t  had means in  th e  ran g e  o f  th e  p a re n ts  
and had  th e  same c o e f f i c i e n t  o f  v a r i a b i l i t y  were c o n s id e re d  t o  be p ro ­
b a b le  p a r e n t a l  r e c o v e r i e s .  A n a ly s is  o f  v a r ia n c e  was c a lc u la te d  i n  th e  
u s u a l  manner f o r  each  c h a r a c te r .  Ten in d iv id u a l  p lo t s  o f  each  p a re n t  
w ere grow n. The p a r e n ts  grown in  e v e ry  tw e n t ie th  and t w e n t y - f i r s t  row 
w ere u se d  f o r  s e p a r a te  a n a ly s i s  o f  v a r ia n c e  i n  o rd e r  t o  d e te c t  s o i l
h e te r o g e n e i ty .  The a n a ly s i s  o f  v a r ia n c e  f o r  th e  100 F„ l i n e s  was
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c a lc u la te d  by u s in g  th e  l i n e  means o f  th e  v a r ia b le s  f o r  each  c h a r a c te r ,
3) Number o f  p a i r s  o f  genes c o n t r o l l in g  a  c h a r a c te r .  The number o f  
p a i r s  o f  g en es  c o n t r o l l in g  a  c h a r a c te r  was c a lc u la te d  by two m ethods!
a )  The C a s tle -W rig h t fo rm u la!
Where D i s  th e  d i f f e r e n c e  betw een  th e  means o f  th e  two p a r e n t s ,
VF i s  th e  v a r ia n c e  o f  th e  F g , and  Vp i s  th e  v a r ia n c e  o f  F ^ , I n  t h i s  
^ I
s tu d y  th e  v a r ia n c e  o f  F ^  was n o t a v a i l a b l e .  An a v e ra g e  o f  th e  v a r i ­
a n c e s  o f  th e  tw o p a r e n ts  was u sed  a s  a  s u b s t i t u t e  f o r  th e  v a r ia n c e  o f
b ) The method b a se d  on th e  p r o p o r t io n  o f  homozygous F^ l i n e s .
H e r i t a b i l i t y ,  The h e r i t a b i l i t y  o f  h e ad in g  d a t e ,  p l a n t  h e ig h t ,  
number o f  p a n ic l e s  p e r  p l a n t ,  3 0 0 -se ed  w e ig h t and  a l k a l i - d i g e s t i o n  
in d e x  was d e te rm in e d  i n  th r e e  fo rm s . One fo rm  was e x p re s s e d  a s  th e  
r a t i o  o f  th e  g e n o ty p ic  v a r ia n c e  (V^) t o  th e  t o t a l  p h e n o ty p ic  v a r ia n c e  
(V p ). T hese 2 com ponents w ere d e r iv e d  d i r e c t l y  from  a n  a n a l y s i s  o f  
v a r ia n c e  o f  e ac h  c h a r a c t e r .  The p e r t i n e n t  v a r ia n c e s  an d  p a ra m e te rs  
e s t im a te d  i n  each  a n a ly s i s  w ere a s  fo l lo w s !
S o u rce s  o f  v a r i a t i o n  V a ria n c e s  P a ra m e te rs  e s t im a te d
F3 l i n e s  Mx Vp + rVQ
E r r o r  Mg Vp
Where Vp i s  th e  e n v iro n m e n ta l v a r i a b i l i t y ,  i s  th e  component 
o f  v a r ia n c e  due t o  g e n e t i c  d i f f e r e n c e s  among F^ l i n e s ,  and  r  i s  th e  
number o f  r e p l i c a t i o n s ,  V^ was e s t im a te d  by -  Mg) /  r .  T hus, 
h e r i t a b i l i t y  e s t im a te s  w ere com puted by :
o r
VG + VE
Lush (35 ) h a s  shown t h a t  h e r i t a b i l i t y  may be com puted i n  th e  
fo rm  o f  p a r e n t - o f f s p r in g  r e g r e s s i o n .  The e s t im a te  o f  th e  h e r i t a b i l i t y
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o f  each  c h a r a c te r  was d e r iv e d  "by u s in g  th e  Fg v a lu e s  a s  th e  x  v a r ia b le  
an d  th e  means F^ l i n e s  a s  th e  y v a r i a b l e ,  th u s :
h2 .  % /  *3 
VF2
Where Wp j  ^  i s  th e  c o v a r ia n c e  o f Fg p l a n t s  and  c o rre sp o n d in g  
F^ mean l i n e s ,  Vp i s  th e  v a r ia n c e  o f  Fg p l a n t s .
C o r r e la t io n  betw een Fg and  F^ a ls o  in d i c a t e s  th e  d e g re e  o f 
h e r i t a b i l i t y  i n  th e  c h a r a c te r .  P h en o ty p ic  c o r r e l a t i o n  betw een th e  
Fg v a lu e s  and  th e  c o rre sp o n d in g  F^ l i n e  means was c a lc u la te d  f o r  4- 
c h a r a c te r s ;  number o f  days to  h e a d in g , p l a n t  h e ig h t ,  number o f  p a n ic le s  
p e r  p l a n t ,  3 0 0 -seed  w e ig h t. F o r  a l k a l i - d i g e s t i o n  in d e x  th e  F„ l i n e
j
means and  c o rre sp o n d in g  F^ fa m ily  means w ere u sed  f o r  c a l c u l a t i o n  th e  
p h e n o ty p ic  c o r r e l a t i o n .  The fo rm u la  u sed  was a s  fo l lo w :
r P
_ «ra / g3
• vf 3
Where r_. i s  p h en o ty p ic  c o r r e l a t i o n ,  W_, , = i s  th e  c o v a r ia n c eP Fg /  F^
o f  Fg v a lu e s  an d  F^ l i n e  m eans, Vp i s  th e  v a r ia n c e  o f Fg v a lu e s ,  and
V“  i s  th e  v a r ia n c e  o f  F0 l i n e  means,
3 3
5 )  C o r r e la t io n  among c h a r a c te r s .  C o r r e la t io n  c o e f f i c i e n t  betw een 
any  two c h a r a c te r s  th e  100 F^ l i n e s  was c a lc u la te d  by a  fo rm u la :
45
a  C o v arian ce  xy
/V a r ia n c e  x  . V a ria n ce  y
Where x i s  a  v a r i a b l e  o f  one c h a r a c te r  an d  y i s  a  v a r i a b l e  o f  
th e  o th e r  c h a r a c te r  t o  be c o r r e l a t e d .  l i n e  means o f  tw o c h a r a c te r s  
w ere u se d  i n  th e  c a l c u l a t i o n .  The c o r r e l a t i o n  c o e f f i c i e n t  betw een 
a  p a i r  o f  c h a r a c te r s  was o b ta in e d  f o r  d a te  o f  h e a d in g , p l a n t  h e ig h t ,  
number o f  p a n ic l e s  p e r  p l a n t ,  300- s e e d  w e ig h t ,  and  g r a in  y i e l d .
RESULTS AND DISCUSSION
I n h e r i t a n c e  o f  H eading D a te
D ata  c o n c e rn in g  d a te  o f  h e ad in g  w ere r e c o rd e d  i n  th e  p a r e n t s ,  Fg 
and  F^ g e n e r a t io n s .  The d a te  o f h e a d in g  o f e a c h  in d iv id u a l  p l a n t  was 
c o n v e r te d  t o  number o f  d a y s  from  s e e d in g  t o  h e a d in g  i n  o rd e r  t o  
f a c i l i t a t e  th e  a n a ly s i s  o f  t h i s  c h a r a c t e r .  F o r  Fg p l a n t s  an d  th e  
p a r e n ts  grown i n  1971 > th e  d a ta  f o r  h e ad in g  d a te  w ere r e c o rd e d  on a n  
in d iv id u a l  p l a n t  b a s i s .  F o r F^ l i n e s  and  th e  p a r e n ts  grown i n  1972 
th e  d a ta  f o r  h e a d in g  d a te  w ere r e c o rd e d  on a n  in d iv id u a l  p l a n t  b a s i s  
b u t  th e  a v e ra g e  o f  d ays t o  h ead in g  o f  a l l  p l a n t s  i n  a  l i n e  was u sed  
I n  a n a ly s i s  o f  v a r ia n c e ,
l )  P a r e n ts  an d  Fg
D ata  on d a y s  t o  h e a d in g  f o r  th e  p a r e n ts  an d  Fg g e n e r a t io n  a r e  
p re s e n te d  i n  T a b le  1 , The means number o f  d ay s  t o  h e ad in g  f o r  50 p l a n t s  
o f  S t r a i n  186 an d  79 p l a n t s  o f  IR8 grown i n  s e p a r a te  p l o t s  a lo n g  w ith  
th e  Fg w ere 1 0 3 .4  and 1 2 2 ,0  d a y s , r e s p e c t i v e l y .  The c o e f f i c i e n t  o f 
v a r i a t i o n  o f  IR8 was 3<07^ an d  f o r  S t r a i n  186 was 2 .6 8 ^ . The d i f f e r e n c e  
i n  mean number o f  d ay s  t o  h ead in g  o f  th e  two p a r e n ts  o f  1 8 ,6  days i s  
c o n s id e re d  t o  be m ain ly  g e n e t i c ,  s in c e  th e  means w ere b a se d  on a  la r g e  
number o f  m easurem ents an d  sh o u ld  n o t  be s u b je c t  t o  much e n v iro n m e n ta l 
v a r i a t i o n .  T h u s , th e  g e n e t i c  d i f f e r e n c e  betw een  th e  p a r e n ts  i n  
number o f  d ay s  t o  h e a d in g  was l a r g e ,  b e in g  a p p ro x im a te ly  3 w eeks.
T able  1 . F requency d i s t r i b u t i o n s ,  means, s ta n d a rd  d e v ia t io n s  and c o e f f i c i e n t s  o f  
v a r i a t i o n  f o r  number o f  days to  head ing  o f  th e  XRtJ and S t r a in  186 
p a re n ts  and 476 Fg p la n t s .
P o p u la tio n
No. o f  p la n ts  in  fo llo w in g  days to  h ead ing  c la s s e s Mean s
c .v .
m90 9? XOlp 111 118 125 132 139 146 153 160 I67
IRS J \  45 122.0 3.75 3.07
S t r a in  186 6 42 2 103.4 2.77 2.68
*2 2 39 73 67 79 86 61 45 12 5 4 3 119.8 14.55 12.15
-p--o
if8
As shown i n  T ab le  1 ,  th e  Fg p o p u la t io n  o f  476 p l a n t s  h ad  a  mean 
o f 1 1 9 .8  d ay s  w ith  a  ra n g e  among p l a n t s  from  90 t o  167 d a y s .  The 
c o e f f i c i e n t  o f  v a r i a t i o n  was 1 2 .15$ ,  a  v a lu e  h ig h e r  th a n  t h a t  o f  
e i t h e r  p a r e n t .
The Fg p o p u la tio n  h a d  a  c o n tin u o u s  ra n g e  i n  number o f  d ay s  t o
h e ad in g  from  th e  lo w est t o  th e  h ig h e s t  c l a s s  and  th e  d i s t r i b u t i o n
te n d e d  t o  be no rm al, w i th  th e  modal c l a s s  n e a r  th e  mean.
The ab sen ce  o r p re s e n c e  o f  dom inance was d e te rm in e d  by com paring
th e  a r i th m e t ic  av erag e  o f  t h e  two p a r e n ts  w ith  th e  mean o f  th e  Fg 
p o p u la t io n .  The a r i th m e t ic  av erag e  o f  th e  two p a r e n ts  was 1 1 2 .7  d ay s  
an d  th e  mean o f th e  Fg p o p u la t io n  ex ceed ed  th e  a r i t h m e t i c  a v e ra g e  o f  
th e  p a r e n ts  by 7,1  d a y s . T h is  d i f f e r e n c e  i s  s i g n i f i c a n t ,  th e  d i f f e r ­
ence  r e q u i r e d  f o r  s ig n i f i c a n c e  b e in g
= 1 A 5 d a y s ,
Where* = v a r ia n c e  o f  IR8
Vg = v a r ia n c e  o f  S t r a i n  186
Vp = v a r ia n c e  o f  Fg p o p u la t io n
N-p, Ng and Np, = f r e q u e n c ie s  o f  IR 8 , S t r a i n  186 and
Fg p o p u la t io n ,  r e s p e c t i v e l y .
From th e  ev idence  a b o v e , a  d e g re e  o f  dom inance e x i s t e d  f o r  l a t e  
h e a d in g . W hether th e  dom inance was co m p le te  o r  p a r t i a l  c o u ld  n o t  be
d ay s
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d e term in ed ., due t o  th e  absence  o f  F^ p l a n t s .
F u r th e r  ev id en ce  o f  a  d eg ree  o f  dom inance i s  shown in  th e  
f re q u e n c y  d i s t r i b u t i o n  o f  th e  Fg p l a n t s .  Of th e  4-76 Fg p l a n t s ,  295 
p l a n t s  exceeded  th e  a r i th m e t ic  av e rag e  o f th e  p a re n ts  and l t d  p la n t s  
w ere below  th e  a v e rag e  o f  th e  p a re n ts  i n  r e s p e c t  to  number o f  days 
t o  h e a d in g .
A nother ev id en ce  o f  dom inance i s  th e  f a c t  t h a t  £16 p la n t s  exceeded 
th e  mean o f th e  l a t e  p a r e n t ,  w h ile  o n ly  14 Fg p la n t s  w ere below th e  
mean o f  th e  e a r ly  p a r e n t .  F u rth e rm o re , 130 p la n t s  exceeded  th e  l a t e s t  
p l a n t  o f  th e  IR8 p a r e n t ,  b u t o n ly  two Fg p l a n t s  w ere below th e  e a r l i e s t  
p l a n t  o f  th e  S t r a i n  186 p a re n t  in  r e s p e c t  t o  th e  number o f d ays to  
h e a d in g .
From th e  in fo rm a tio n  o b ta in e d  i t  may be co ncluded  t h a t  some 
d e g re e  o f  dom inance was p re s e n t  f o r  th e  h ead in g  d a te  o f  th e  l a t e  
p a r e n t  i n  t h i s  c r o s s .
I n  o rd e r  t o  d e te rm in e  number o f  gen es  w hich c o n t r o l  th e  
d i f f e r e n c e  i n  number o f  days to  h ead in g  betw een th e  two p a r e n t s ,  th e  
C a s tle -W rig h t fo rm u la  was u se d . S ince  th e r e  were no d a ta  a v a i l a b le  
from  th e  F^ g e n e r a t io n ,  th e  fo rm u la  was m o d ified  by s u b s t i t u t i n g  th e  
a v e rag e  v a r ia n c e  o f  th e  two p a r e n ts  f o r  th e  v a r ia n c e  o f  th e  F^ g e n e ra ­
t i o n .  The C a s tle -W rig h t fo rm u la  i s  a s  fo llo w s  1 -
2
N = °
a  ( 4 ,  -  SFX >
Where 1 N = th e  minimum number o f  g en es
D = th e  d i f f e r e n c e  betw een means o f 
th e  p a re n ts
50
?
s „  = th e  v a r ia n c e  o f  Fn g e n e r a t io n  
1 1
2
s„  = th e  v a r ia n c e  o f  F„ g e n e ra t io n
The m o d ified  C a s tle -W rig h t fo rm u la  gave an  e s t im a te  o f  0 .2  p a i r  
o f  g e n e s . A t l e a s t  one p a i r  o f  genes would he a  r e l i a b l e  e s t im a te  
from  th e  d a t a .  As m entioned  e a r l i e r  th e  fo rm u la  was m o d ified  by 
s u b s t i t u t i n g  th e  means o f  th e  two p a r e n ts  f o r  th e  F ^ . T h is  s u b s t i t u ­
t i o n  would be r e l i a b l e  i f  th e  p a r e n ts  a r e  b o th  homozygous and th e r e  
i s  no ev id en ce  o f  th e  p re se n c e  o f  dom inance o r  h y b r id  v i g o r . ' I n  t h i s  
s tu d y  dom inance was p r e s e n t  a s  in d ic a te d  e a r l i e r .  The c o n c lu s io n  
was drawn t h a t  a t  l e a s t  one p a i r  o f  g en es  c o n t r o l l in g  th e  h ead in g  
d a te  o f  th e  two p a r e n ts  and th e  e x a c t number co u ld  n o t  be d e te rm in e d ; 
how ever, i t  p ro b a b ly  was one o r n o t more th a n  tw o.
2 )  P a re n ts  and  F^ l i n e s
As m en tioned  e a r l i e r  i n  th e  M a te r ia ls  and  M ethods, one p l o t  o f
th e  IRfcS v a r i e t y  and one p l o t  o f  S t r a i n  186 w ere grown i n  ev ery
tw e n t ie th  and tw e n t y - f i r s t  p l o t  o f  th e  F^ l i n e s  in  two r e p l i c a t i o n s  
a s  c o n t r o l s ,  A t o t a l  o f  10 p l o t s  o f  IR8 and 10 p l o t s  o f  S t r a i n  186 
w ere grown w ith  th e  100 F^ l i n e s .  The c o n t r o l  p lo t s  i n  th e  s tu d y  
w ere u sed  f o r  d e te c t in g  s o i l  h e te r o g e n e i ty  t h a t  o c c u rre d  i n  th e  
e x p e r im e n ta l a r e a .  A n a ly s is  o f  v a r ia n c e  c a lc u la te d  f o r  number o f  
d ay s  t o  h ead in g  o f th e  p a r e n ts  i s  shown i n  T ab le  2 .
The F - t e s t  f o r  r e p l i c a t i o n s  was n o t s i g n i f i c a n t ,  in d ic a t in g  t h a t  
no d e te c ta b le  d eg ree  o f  s o i l  h e te r o g e n e i ty  o c c u rre d  i n  th e  e x p e r i ­
m e n ta l a r e a .  T hus, any v a r i a t i o n  among th e  e x p e r im e n ta l p l o t s  i n  
p r o d u c t iv i ty  l e v e l  d id  n o t d i s t u r b  th e  r e s u l t s  o f  h ead in g  d a te  o f  th e  
F^ l i n e s  grown i n  th e  a r e a .  The F - t e s t  f o r  th e  2 p a r e n ts  was h ig h ly
T ab le  2 . A n a ly s is  o f  v a r ia n c e  f o r  number o f  days to  h ead in g  
o f  th e  two p a r e n t s .
S o u rces  o f  
v a r i a t i o n
D egrees o f  
freedom
Sums o f 
sq u a re s
Mean
sq u a re s F -v a lu e s
R e p l ic a t io n s 9 95 .7 1 10 .6 3 2 .6 2 ns
V a r ie t i e s 1 2,04-2.22 2 ,0 4 2 .2 2 504.25**
E r ro r 9 • 36 .48 4 .0 5
U S N o n -s ig n if ic a n t  d i f f e r e n c e  
* * S ig n i f ic a n t  d i f f e r e n c e  a t  1%  l e v e l  o f  p r o b a b i l i ty
T ab le  3* A n a ly s is  o f  v a r ia n c e  f o r  number o f  d ay s  to  head in g  
o f  th e  100 F-j l i n e s .
S ources o f D egrees o f Sums o f Mean
v a r i a t i o n freedom sq u a re s sq u a re s F -v a lu e s
R e p l ic a t io n s 1 122.93 122 .93 3 .6 9 ns
F^ l i n e s 99 2 6 ,0 9 1 .6 3 263 .55 8 .34**
E r ro r 99 3 ,1 2 6 .1 3 3 l .5 «
nsN o n -s ig n if ic a n t  d i f f e r e n c e
^ S i g n i f i c a n t  d i f f e r e n c e  a t  l e v e l  o f  p r o b a b i l i ty
s i g n i f i c a n t ,  in d ic a t in g  t h a t  th e  d i f f e r e n c e  "between th e  p a r e n ts  i n  
r e s p e c t  to  h ead in g  d a te  was m ain ly  g e n e t i c .  The l e a s t  s i g n i f i c a n t  
d i f f e r e n c e  r e q u i r e d  f o r  s ig n i f ic a n c e  a t  th e  5%  l e v e l  o f p r o b a b i l i t y  
b e in g
/  4 .05 x £~ x 2 t26
SI  10
= 2.03  days
T ab le  3 shows a n a ly s i s  o f v a r ia n c e  f o r  number o f  days to  h ead in g
o f th e  100 F0 l i n e s .  I t  m ust be m etioned  t h a t  th e  F„ l i n e  mean o f 3 3
in d iv id u a l  p la n t s  o f  th e  100 F^ l i n e s  was u sed  i n  th e  a n a ly s i s  o f 
v a r ia n c e ,
The F - t e s t  f o r  r e p l i c a t i o n s  was n o t s i g n i f i c a n t ,  in d ic a t in g  th e re  
was no d i f f e r e n c e  i n  h ead in g  o f  F^ l i n e s  betw een th e  two r e p l i c a t i o n s .  
The F - t e s t  f o r  100 F^ l i n e s  was h ig h ly  s i g n i f i c a n t  in d ic a t in g  g e n e t ic  
v a r i a b i l i t y  among th e  100 F^ l i n e s .  The l e a s t  s i g n i f i c a n t  d i f f e r e n c e  
r e q u i r e d  f o r  s ig n i f ic a n c e  a t  th e  l e v e l  o f  p r o b a b i l i t y  b e in g
J  31 .58  x~2 x 1 .9 8  days 
= 1 1 .1 3  days
A summary o f  th e  e x p e r im e n ta l d a ta  o b ta in e d  w ith  r e g a rd  t o  
number o f  d ay s  to  h ead in g  i s  p re s e n te d  i n  T ab le  4*. The t a b l e  shows 
f re q u e n c y  d i s t r i b u t i o n s  o f  number o f  days to  h e a d in g , means o f  number 
o f  d ays t o  h e a d in g , s ta n d a rd  d e v ia t io n s ,  and c o e f f i c i e n t s  o f  v a r i a ­
t i o n  o f  100 F^ l i n e s ,  o f  10 p l o t s  o f  IR 8 , and o f  10 p lo t s  o f  S t r a i n  186
Tattle 4 ,  F requency d i s t r i b u t i o n s ,  means, s ta n d a rd  d e v ia t io n s ,  and c o e f f i c i e n t s  o f 
v a r i a t io n  f o r  number o f  days to  head ing  o f  th e  p a re n ts  and 100 F^ l i n e s .
P o p u la tio n No,, o f  p la n ts  in  th e  fo llo w in g  no . o f  days to  heading  c la s s e s  ta+s I. X s
C.V.
<*)88 95 102 109 116 123 130 137 144 151 158 165 172 179 186
IE8 49 51 100 126.5 3 .5 2 2 .78
S t r a in  186 40 58 2 100 106.3 3 .6 9 3 .4 ?
Fo l i n e  no.
*  11 2 14 3 1 20 96 .0 7 .43 7 .7 4
73 5 10 - 5 20 96.7 7.83 ' 8 .0 9
104 1 10 8 19 97.6 4 .1 8 4 .2 8
3 2 11 3 1 3 20 99 .2 8 .6 2 8.69
9? 1 4 11 4 20 101.3 5 .5 2 5 .5 4
9 1 6 8 2 3 20 102.0 7 .87 7 .71
55 1 3 2 6 102.0 7 .67 7 .52
78 6 8 5 - 1 20 102.7 7 .1 4 6 ,96
10 2 6 3 5 4 20 103,0 9 .4 4 9.16
51 1 13 5 19 103.5 3 .7 5 3 .6 2
49 2 12 2 _ 1 2 19 106.0 8 .0 0 7 .5 5
24 3 5 8 2 1 19 106.4 7 .46 7 .0 1
52 1 4 8 1 1 2 1 1 19 106 ,4 13 .24 12.45
45 15 1 1 1 2 20 106.9 9 .86 9 .23
59 1 10 2 4 2 19 107.5 8 .2 8 7 .70
75 1 4 6 3 14 107.5 6 .2 5 5 .8 1
8 6 11 — 3 20 109.0 6 .8 1 6.25
25 2 4 8 5 1 20 109.6 7 .4 1 6.76
60 8 5 4 3 20 109.7 7 .8 3 7 .1 4
90 2 9 3 2 ■ - 3 - 1 20 110,0 13 .49 12.26
54 4 9 3 1 1 18 110.6 7 .0 2 6 .3 4
7 1 9 3 3 2 _ 2 20 1 11 .1 13 .64 12.28
T ab le  4 .  C on tinued .
Fo l i n e  no.. No. o f  p la n t s  in  th e  fo llo w in g  no , o f  days to  head ing  c la s s e s
88 ' 95 102 109 '116 153 "130 137 m “ T 3 T " l$ B  1 ? 2 ' 1?9 156
T o ta l  x
C.V.
(30
86 3 4 6 l 1 1 1 17 111.1  16,92 15.23
63 2 1 5 3 4 3 1 - - 1 20 11 1 .4  15 .94  14 .31
68 1 5 6 2 6 20 1 1 1 .4  9 .1 6  8 .2 2
17 1 11 7 1 20 111,8 4 .7 6  4 .2 6
36 3 3 5 3 2 2 1 19 1 11 .9  12 .42  11.10
15 1 4 6 5 2 2 20 112.1  8 .8 1  7.86
m 1 l 1 1 4 112 .5  9 .0 3  8 .0 3
61 1 5 5 3 2 - - 2 18 112 .9  13 .63  12.07
^7 3 8 4 3 2 20 113.3  8 .5 8  7 .5 8
56 l 3 3 5 3 - - 1 16 113.8 11.63 10.22
69 2 5 6 4 17 1 13 .9  6.90  6.05
72 7 5 2 - 5 1 20 113 .9  12.46 10 .94
48 5 l 2 4 1 2 — — 2 1 2 20 114.6  24 .42  21.31
62 3 3 9 5 20 114.6  7 ,0 4  6 .1 4
41 1 3 3 2 5 — - - 1 15 115,1 13.71  11.91
5 6 1 8 1 2 2 20 115.3 11.56 10.20
26 1 - 5 7 3 2 18 115.6 .8 .48 7 .3 4
89 4 3 7 3 2 1 20 115.6 10.02 8.67
92 3 5 6 1 5 20 116 .0  9 .90  8 .5 3
19 9 7 2 - 1 - 1 20 116 .3  10.77 9 .26
39 7 6 4 2 1 20 117 .4  8 .3 7  9 .3 1
74 1 2 2 2 — 1 - 1 M 1 10 1 1 8 .1  20 .08  17.01
80 1 5 3 3 3 1 16 1 1 8 .1  10.13 8 .5 8
1 2 5 l l 3 - - - 1 13 118 .7  17 .25  14.55
12 2 4 8 2 2 — 1 — 1 20 118.8  13 .51  11.37
T able  4 ,  C ontinued .
F-j l i n e  no . No , o f  p la n ts in  th e  fo llo w in g  no o f days to  head ing  c la s s e s T o ta l
C.V.
5 s  C*)88 95 102 109 116 123 130 137 144 151 158 165 172 179 186
96 10 1 3 3 1 1 19 118 .9  13.47 11.33
2 3 5 3 3 3 1 2 20 119 .1  13.33 11.20
53 l l 7 - 1 19 119.7  5 .4 1  4 .5 2
77 ■ 1 3 4 - 5 2 3 - - 1 19 120,0 16.05 13.37
16 4 6 2 2 l - - 1 16 120 .4  12.97 10.77
37 4 4 - 4 2 3 ~ ~ - 1 18 120,7 16.98 14 .07
6 1 - 2 9 1 13 120.8 6.63  5 .4 9
57 2 8 1 5 1 17 120.9 8 .4 9  7.02
31 2 5 6 2 - 1 - 1 1 - 1 19 121,2 19.33 15.94
85 1 3 2 3 3 1 13 121,3 10.66 8.79
4 1 2 3 2 2 — 2 12 121 .8  13.29 10 .91
95 3 3 4 2 3 — M - - 2 1? 121 ,9  18.94 15 .54
40 1 4 1 2 1 — — — 2 11 122 .4  19 .41  15.86
46 1 8 - — 1 2 - 2 1 15 122 .5  19.35 15 .79
42 1 — 2 2 l 4 6 1 - — — — 1 18 122,6 26.46 20 .59
79 1 — 1 3 5 2 4 1 1 1 1 20 122.6 16.76 13.67
93 1 6 4 7 1 1 20 124,0  9 .4 4  7 .6 1
28 2 3 4 3 - 2 2 - - - - 1 17 124.2  20 .7 4  16.70
33 3 2 7 1 - 1 2 16 125 ,1  13 .41  10.72
81 2 3 4 l 5 1 1 2 1 20 125 .4  16 ,58  13,22
102 3 3 4 6 2 2 20 125.4  10.72 8 .5 5
20 3 2 3 1 1 1 - - - 1 12 125 .9  18.27 14 .51
50 6 ' 2 5 1 2 1 17 125 .9  11 .45  9 .0 9
64 1 — 2 6 4 3 — 1 - 1 2 20 126 .1  18 .65  14 .79
82 2 7 6 2 17 126 ,3  6 .1 2  4 .8 5
91 1 - 2 - 4 3 2 2 3 1 1 19 126.3  19.36 15 .33
T able 4 ,  C ontinued .
No, o f  p la n ts  in  th e  fo llo w in g  nc>. o f  days to  heading  c la s s e s
T o ta l X
c.v.
s  {% )£  ^  *  y g 95 102 109 116 123 130 137 144 151 158 165 172 179 186
14 3 7 5 2 w 1 1 1 20 126.5 20.63 16,31
58 1 3 5 2 1 2 - 3 - - 1 18 126,5 19 .69  15.56
103 l 2 7 1 1 1 1 - - 1 15 127.1 16 ,19  12.74
83 1 5 7 2 1 1 2 1 20 127.5 15 .42  12.10
67 2 4 6 6 18 129.2 ? .1 6  5 .5 4
98 7 7 3 1 18 129.2 6,30  4 .8 8
34 1 - 2 7 3 2 3 - - - 1 19 129.6 14 ,84  11 .45
29 1 2 2 3 1 9 130.8 8 .8 8  6.79
105 1 5 5 6 2 19 131.1 7 .83  5 .9 7
18 5 1 - 1 1 2 - 1 - 2 13 132.1 24 .3 1  18 .41
94 2 5 4 2 - 3 - 1 17 132.1 14 .04  10,63
99 6 7 4 2 - 1 20 132.1 9 .1 1  6 .9 0
108 1 12 7 20 132.1 4 .0 0  3 .0 3
30 l 4 3 2 2 1 - 1 2 16 132.6 17.67 13.33
70 2 - 4 3 2 1 12 133.5 10.55 7 .90
101 1 l 3 - 2 4 2 1 mm 1 1 16 133.9 19 .29  14 .41
107 l 3 2 - 3 - 3 1 - 1 14 135.5 19.06 14.06
23 2 4 4 2 1 2 2 1 18 136.3 1 5 ,2 4  11.16
106 1 11 3 1 2 2 20 136.3 10 .38  7 .62
76 4 11 2 1 1 19 138 .1 7 .1 0  5 .1 4
35 7 7 1 5 20 138 .4 8 .37  6 ,05
100 2 1 5 3 3 1 mm 1 1 M - 3 20 138.7 24.67 17.97
32 4 1 2 5 2 1 - - 2 - 1 18 138 .9 17.05 12 .28
38 4 2 6 2 5 19 144.7 1 0 .41  7 .1 9
71 1 - - - 2 - 3 6 146.3 16.37 11 .19
13 1 3 - 2 1 2 - 2 4 3 18 153.3 22 ,26  14 .52
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w hich w ere grown a s  c o n t r o ls  w ith  th e  F^ l i n e s .  The 100 l i n e s  
r e p r e s e n t  a  random  sam ple o f  100 Fg p l a n t s  o f  th e  Fg p o p u la t io n  from  
w hich th e y  w ere d e r iv e d .
I n  c o n n e c tio n  w ith  T ab le  i t  must be m entioned t h a t  th e  o rd e r  
i n  w hich F^ l i n e s  a p p e a r  i n  th e  t a b l e  d oes n o t b e a r  any  r e l a t i o n  to  
th e  o rd e r  i n  w hich th e y  o c c u rre d  i n  th e  f i e l d .  I n  th e  t a b l e  th e y  a re  
p re s e n te d  i n  in c r e a s in g  o rd e r  o f  m agnitude o f th e  l i n e  means. The F^ 
l i n e s  w ere d e r iv e d  from  a  co m b in a tio n  o f  th e  two p lo t s  from  th e  two 
r e p l i c a t i o n s  w i th in  th e  same l i n e .  The co m b in a tio n  o f  th e  two p lo t s  
from  th e  two r e p l i c a t i o n s  was b ased  on th e  n o n - s ig n i f i c a n t  F - t e s t  f o r  
r e p l i c a t i o n s  i n  th e  a n a ly s i s  o f v a r ia n c e  i n  T ab le  3 . T h is  c r i t e r i o n  
was a l s o  u sed  i n  com bining th e  p a re n t  p la n t s  from  th e  10 p lo t s  i n to  
one fre q u e n c y  d i s t r i b u t i o n  f o r  each  p a r e n t .
The mean number o f  d ays t o  head in g  o f th e  two p a r e n ts  a s  e s tim a te d  
from  10 p l o t s  each  w ere 126 ,5  days f o r  B t8 f and 106 .3  days f o r  S t r a i n  
186. The mean d i f f e r e n c e  betw een th e  p a r e n ts  o f  2 0 .2  d ays i s  a p p re ­
c ia b le  and r e p r e s e n t s  a  m easure o f t h e i r  g e n e t ic  d i f f e r e n c e .  S t r a i n  
186 i s  a p p ro x im a te ly  3 weeks e a r l i e r  th a n  IR 8,
The g e n e r a l  mean o f  th e  number o f  d ays to  h ead in g  o f  100 F^ l i n e s  
was 119.7 d a y s ; t h i s  i s  3*3 d ay s  l a t e r  th a n  th e  mean number o f  days t o  
h ead in g  o f  th e  two p a r e n ts .  T h is  d i f f e r e n c e  i s  s i g n i f i c a n t ,  th e  
d i f f e r e n c e  r e q u i r e d  f o r  s ig n i f ic a n c e  a t  th e  5% l e v e l  o f p r o b a b i l i ty  
b e in g i -
V-
58
A 7 W 7 ^ T 7 ^ p I x1.97 aays
= 2.32  days
Where 1 Vp = v a r ia n c e  o f  IR8 
1
V_, = v a r ia n c e  o f S t r a i n  186 
2
V” = v a r ia n c e  o f  F0 l i n e s
3 3
N- ,̂ Ng, and. N̂ , = f r e q u e n c ie s  o f  IR 8 , S t r a i n  186, and
F^ l i n e s ,  r e s p e c t iv e ly .
W ith r e g a rd  t o  th e  in h e r i ta n c e  o f  h ead in g  d a te  s tu d ie d  i n  th e  F^ 
g e n e r a t io n ,  th e  g e n e r a l  mean o f  100 F^ l i n e s  exceeded  th e  av e rag e  
mean o f  th e  two p a r e n t s ,  su g g e s tin g  p a r t i a l  dom inance f o r  l a t e n e s s .  
T hus, th e  r e s u l t s  i n  th e  F^ g e n e ra t io n  c o n firm  t h a t  o f  th e  Fg 
g e n e r a t io n .
The mean number o f  d ays t o  h ead ing  o f  th e  F^ l i n e  a t  th e  low er 
end o f  th e  ra n g e  o f  F^ m eans, 96 d a y s , was s i g n i f i c a n t l y  low er th a n  
th e  mean number o f  d ays to  h ead ing  o f  th e  S t r a i n  186 p a r e n t ,  106 .3  
d a y s , th e  d i f f e r e n c e  re c o rd e d  b e in g  1 0 .3  d ays and  th e  d i f f e r e n c e  
r e q u i r e d  f o r  s ig n i f ic a n c e  a t  th e  5% l e v e l  o f  p r o b a b i l i t y  b e in g  t -
3*^9 + 7 .^ 3  x i ,9 t t  days 
100 20
= 3 . 3 7  d a y s
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S im ila r ly  th e  mean number o f  days to  h ead in g  o f  th e  F^ l i n e  a t  
th e  h ig h e r  end o f  th e  ra n g e  o f  F0 means. 153-3  d a y s , was s i g n i f i c n t l y
j
h ig h e r  th a n  th e  mean number o f  d ay s  to  h ead in g  o f  th e  IRb p a r e n t ,
1 26 .5  d a y s , th e  d i f f e r e n c e  re c o rd e d  b e in g  2 6 .8  d ays and th e  d i f f e r e n c e  
r e q u i r e d  f o r  s ig n i f ic a n c e  a t  th e  $%  l e v e l  o f  p r o b a b i l i ty  b e in g : -
/  3,'P—  +  i:2.*.26 x 1 .9 8  days
J  100 18
<= 10 .4 1  d ays
T hus, th e  means number o f d ay s  to  h ead in g  o f  F^ l i n e s  t r a n s ­
g re s s e d  th e  mean number o f  days t o  head ing  o f  S t r a i n  186 a t  th e  low er 
end o f th e  ra n g e  and  th e  mean number o f  days t o  head ing  o f  IR8 a t  th e  
h ig h e r  end o f  th e  r a n g e .  The r e s u l t s  in d ic a te  a  t r a n s g r e s s iv e  v a r i a ­
t i o n  i n  th e  F^ l i n e s .  T h is  co n firm s th e  r e s u l t s  o b ta in e d  i n  th e  Fg 
g e n e r a t io n  o f  th e  c r o s s ,
A method b ased  on th e  p ro p o r t io n  o f homozygous F^ l i n e s  was u sed  
f o r  d e te rm in in g  th e  number o f g en es  in v o lv e d  i n  th e  number o f  days to  
h e a d in g . Those F^ l i n e s  which were n o t s i g n i f i c a n t l y  d i f f e r e n t  i n  th e  
mean number o f  days to  h ead in g  from  S t r a i n  186 and  had th e  ra n g e  
com parable to  th e  S t r a i n  186 p a re n t  were c o n s id e re d  a s  S t r a i n  186 geno­
ty p e  r e c o v e r i e s .  I n  t h i s  case  none o f  F^ l i n e  among 100 F^ l i n e s  was 
c o n s id e re d  t o  be th e  re c o v e ry  f o r  th e  head ing  d a te  c h a r a c te r .  Only 
tw o F^ l i n e s  w ere c o n s id e re d  to  be homozygous, b u t th e y  had means 
s i g n i f i c a n t l y  low er th a n  th e  S t r a i n  186; th e s e  a r e  l in e  n o . 51 and 104, 
There was a  la rg e  body o f  e v id en ce  which in d ic a te d  t h a t  th e  
p a r e n ts  d i f f e r e d  i n  r e s p e c t  to  more th a n  one p a i r  o f  genes f o r  h ead in g
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d a t e .  The F^  an d  F^ p o p u la t io n s  s e g r e g a te d  i n  a  c o n tin u o u s  m anner 
s u g g e s t in g  p o ly g e n ic  i n h e r i t a n c e .  A n o th e r im p o r ta n t  p o i n t  s u g g e s t in g  
p o ly g e n ic  i n h e r i t a n c e  was th e  f a c t  t h a t  none o f  F^ l i n e s  was th e  
S t r a i n  166 g e n o ty p e  r e c o v e r y .  A f u r t h e r  p o i n t  was th e  t r a n s g r e s s i v e  
v a r i a t i o n  fo u n d  i n  b o th  Fg a n d  P^ g e n e r a t i o n s .
3 ) H e r i t a b i l i t y  o f  h e a d in g  d a te
H e r i t a b i l i t y  i s  th e  f r a c t i o n  o f  v a r ia n c e  i n  p h e n o ty p ic  e x p r e s s io n  
t h a t  i s  d u e  t o  g e n e t i c  e f f e c t s .  Prom th e  s ta n d p o in t  o f  p l a n t  b re e d in g *  
in f o r m a t io n  i n  r e g a r d  t o  h e r i t a b i l i t y  i s  v e ry  im p o r ta n t  b e ca u se  i t  
g iv e s  a n  i n d i c a t i o n  o f  th e  e f f e c t i v e n e s s  w i th  w hich  s e l e c t i o n  o f 
g e n o ty p e s  c an  be b a s e d  on p h e n o ty p ic  e x p r e s s io n .  P l a n t  b r e e d e r s  
e x p e c t  t h a t  i n  p r a c t i c e  s e l e c t e d  p h e n o ty p ic  g a in  i s  more n e a r ly  m ain­
t a i n e d  i n  c h a r a c t e r s  w ith  h ig h  h e r i t a b i l i t y  p e rc e n ta g e s  th a n  th o s e  
w ith  low .
T h ree  m ethods w ere  u se d  i n  e s t im a t in g  h e r i t a b i l i t y  f o r  th e  s tu d y  
o f  h e a d in g  d a te  i n  t h e  F^ g e n e r a t i o n .  As m en tio n ed  e a r l i e r  i n  th e  
M a te r ia l s  a n d  M ethods, th e  v a r ia n c e  com ponent from  e r r o r  i n  th e  a n a ly ­
s i s  o f  v a r i a n c e  f o r  h e a d in g  d a te  was u s e d  a s  an  e s t im a te  o f  e n v iro n ­
m e n ta l v a r i a n c e .  From t h i s  m ethod th e  v a lu e  o f  0 .7 9  was o b ta in e d  f o r  
th e  h e r i t a b i l i t y  o f  h e a d in g  d a t e .  T h is  was a  m o d e ra te ly  h ig h  v a lu e ,  
a n d , a l th o u g h  su c h  a  v a lu e  o b ta in e d  from  a  r e p l i c a t e d  t r i a l  w ith  o n ly  
tw o r e p l i c a t i o n s  w as n o t  h ig h ly  r e l i a b l e ,  i t  a t  l e a s t  s u g g e s te d ,  i n  
t h i s  c a s e ,  t h a t  l i n e  s e l e c t i o n  f o r  h e a d in g  d a te  s h o u ld  be h ig h ly  
e f f e c t i v e .
H e r i t a b i l i t y  o f  i n d i v i d u a l  p l a n t  d i f f e r e n c e s  may be e s t im a te d  i n  
a  more r e l i a b l e  m anner by th e  r e g r e s s i o n  o f  p ro g en y  means on th e  
p e rfo rm an c e  o f  s i n g l e  p a r e n t  p l a n t s .  As d i s c u s s e d  by P re y  an d  H o rn e r
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( 17) ,  t h i s  method seems t o  "be th e  most r e a l i s t i c  one s in c e  i t  more 
n e a r ly  r e p r e s e n t s  what p l a n t  "breeders p r a c t i c e  when s e le c t in g  w ith in  
s e g re g a t in g  p o p u la t io n s .  The r e g r e s s io n  o f  th e  F^ l i n e  means on t h e i r  
r e s p e c t iv e  Fg p la n t  v a lu e s  f o r  number o f  d ay s  t o  h ead ing  was c a lc u la te d  
and  th e  v a lu e  o b ta in e d  was u sed  a s  th e  e s t im a te  o f h e r i t a b i l i t y .  The 
h e r i t a b i l i t y  v a lu e  o b ta in e d  by c a lc u la t io n  o f  th e  r e g r e s s io n  c o e f f i ­
c i e n t  was 0 .7 ^ .  The v a lu e  was s i g n i f i c a n t  an d  was c o n s id e re d  to  be 
m o d e ra te ly  h ig h , in d ic a t in g  t h a t  s e l e c t i o n  f o r  head in g  d a te  on an  
in d iv id u a l  p la n t  b a s is  would be h ig h ly  e f f e c t i v e .
The e s t im a te  o f  h e r i t a b i l i t y  by th e  r e g r e s s io n  method shows a  
good ag reem ent w ith  t h a t  e s t im a te d  by th e  v a r ia n c e  components m ethod, 
a lth o u g h  th e  fo rm er e s t im a te  i s  s m a l le r  i n  m agnitude th a n  th e  l a t t e r ,  
b u t th e  d i f f e r e n c e  o f  0.05  i s  c o n s id e re d  to  be n o n - s ig n i f i c a n t  and 
n e g l ig ib l e .
C o r r e la t io n  betw een th e  same c h a r a c te r  from  th e  100 Fg p la n t s  
and t h e i r  100 p ro g e n ie s  was c a lc u la te d  f o r  number o f  days to  h e ad in g . 
T h is  e s t im a te  i s  a  m easure o f a s s o c ia t i o n  betw een th e  p a re n ts  and 
t h e i r  o f f s p r in g .  I t  a l s o  in d i c a t e s  th e  d e g re e  o f  h e r i t a b i l i t y  i n  th e  
c h a r a c te r .  I n  t h i s  s tu d y , th e  c o r r e l a t i o n  c o e f f i c i e n t  betw een Fg 
p l a n t s  and  F^ l i n e s  d e r iv e d  from  them  was 0 ,8 9  f o r  h ead in g  d a te .  The 
r  v a lu e  was h ig h ly  s i g n i f i c a n t  and  in d ic a te d  a  v e ry  c lo s e  agreem ent 
betw een tim e  o f  h ead in g  f o r  Fg p la n t s  and t h e i r  F^ l i n e s .
I n  F ig ,  1 i s  p re s e n te d  a  s c a t t e r  d iag ram  t h a t  i l l u s t r a t e s  th e
p o s i t i v e  a s s o c ia t i o n  betw een th e  b e h av io r o f  th e  Fg p l a n t s  and  t h e i r
F0 l i n e s  i n  r e s p e c t  to  number o f  d ays to  h e ad in g . The means o f  number 
J
o f d ay s  t o  h ead in g  o f 100 F^ l i n e s  w ere p l o t t e d  a g a in s t  th e  number o f  



























= 0.74x + 34.00100
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NO. OF DAYS TO HEADING OF F2  PLANTS
Fig. 1. Scatter diagram showing relationship between mean of 
number of days to heading of the F 3  lines and number 
of days to heading of the F2  plants from which 
lines were derived.
I t  i s  a p p a re n t  from  th e  m agnitude o f  th e  c o r r e l a t i o n  c o e f f i c i e n t  
and  th e  s c a t t e r  d iag ram  t h a t  th e  s e l e c t i o n  f o r  number o f  d ays t o  
h ead in g  i n  th e  Fg p la n t s  would have been  h ig h ly  e f f e c t i v e  i n  o b ta in in g  
F^ l i n e s  h av in g  e a r ly  o r  l a t e  mean h ead in g  d a te .
4 ) A p p lic a t io n  t o  p la n t  b reed in g
The r e s u l t s  o f  th e  p re v io u s  g e n e t ic  a n a ly s is  a r e  o f  p r a c t i c a l  
v a lu e  i n  a  b re e d in g  program  in v o lv in g  h ead in g  d a te .  S in ce  th e  number 
o f  g en es  c o n t r o l l i n g  h ead in g  d a te  c o u ld  n o t be d e te rm in e d , th e  m in i­
mum number o f  Fg p la n t s  which would be r e q u ir e d  to  e n su re  th e  re c o v e ry  
o f  p a r e n t  g en o ty p es  f o r  th e  h ead in g  d a te  c h a r a c te r  i s  n o t d is c u s s e d  
on th e  b a s i s  o f  number o f  genes in v o lv e d . However, th e  number o f  genes 
in v o lv e d  was o b v io u s ly  n o t l a r g e .
The h e r i t a b i l i t y  v a lu e s  e s t im a te d  from  th e  v a r ia n c e  components 
m ethod, th e  p a r e n t - o f f s p r in g  r e g r e s s io n ,  and  c o r r e l a t i o n  betw een Fg 
and  F^ w ere m o d e ra te ly  h ig h , nam ely 0 ,79» 0.74-, and  0 . 8 9 ,  r e s p e c t iv e ly ;  
th e r e f o r e  th e  i n t e n s i t y  o f  s e l e c t i o n  among in d iv id u a l  p l a n t s  sh o u ld  
be r i g i d  and w ould be h ig h ly  e f f e c t i v e .
The e f f e c t  o f  s e l e c t i o n  f o r  e a r ly  h ead in g  i n  th e  Fg p o p u la t io n  on 
th e  g e n e r a l  mean o f  number o f d ays t o  h ead in g  o f  th e  F^ l i n e s  i s  shown
i n  T ab le  5 - The mean o f number o f days t o  h ead ing  a s  a n  a v e ra g e  o f
e n t i r e  u n s e le c te d  F^ p o p u la t io n  and  f o r  th e  F^ l i n e s  d e r iv e d  from  
e a r ly  and l a t e  h ead in g  p la n t s  un d er 3 l e v e l s  o f  s e l e c t i o n  a r e  p re s e n te d . 
The g e n e r a l  mean o f  number o f  d ays t o  head in g  o f  th e  100 F^ l i n e s
(u n s e le c te d )  was 119-7 d a y s . Under 20 , 25* and 30^ l e v e l s  o f  s e le c t io n
f o r  e a r ly  h ead in g  th e  means o f  th e  s e le c te d  F^ l i n e s  w ere 104-.9, 1 0 6 .3 , 
an d  107-5 d a y s , r e s p e c t iv e ly .  F a r l a t e  h e a d in g , u n d er 2 0 , 25 , and 
309S l e v e l s  o f  s e l e c t i o n  th e  means o f  th e  s e le c te d  F^ l i n e s  w ere 133, 4-,
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T able  5 . Mean o f  number o f  d ays to  h ead ing  f o r  e n t i r e  100 
F j  l i n e s  and  F^ l i n e s  s e le c te d  f o r  e a r ly  and 
l a t e  h ead ing  i n  Fg p l a n t s .
%  s e l e c te d  Mean o f  no . o f  d ays to  h ead ing  o f
in  Fg p la n t s  100 Fq l i n e s  E a r ly  h ead in g **- l a t e  h ead in g 2
20 119 .7  104 .9  133 .4
25 119.7  106.3  132.7
30 119 .7  107 .5  131.9
iMean o f  n o . o f  days t o  head in g  o f  F3 l i n e s  d e r iv e d  from  
Fg p la n t s  in  low er 21$ ,  2 $ % , and  3<$ f o r  e a r ly  head in g
2Mean o f  n o . o f  days t o  h ead in g  o f Fo l i n e s  d e r iv e d  from  
F g ^ p la n ts  in  u p p er 2C$, 25%, and 30$  f o r  e a r ly  head in g
T ab le  6 , F req u en cy , in  % o f F^ l i n e s  w ith  mean o f  number o f  d ays to  
h ead in g  o f  104 d ays o r e a r l i e r  and 100 days o r  e a r l i e r  in  
e n t i r e  100 F3 l i n e s  (u n s e le c te d  p o p u la tio n )  and in  F^ l i n e s  
d e r iv e d  from  s e le c te d  Fg p la n t s  f o r  e a r ly  h ead in g .
No, o f  days t o  h ead in g  100 Fo l i n e s  -  s e ^9.£^,e(̂  ^2—
3 20 25 30
% F^ l i n e s  104 d ays o r  e a r l i e r  10 50 40 33
% F3 l i n e s  100 d ays o r  e a r l i e r  4  25 16 .13
1 3 2 .7 , and. 131.9  d a y s , r e s p e c t iv e ly .
I t  i s  a p p a re n t  t h a t  th e  mean o f  F^ l i n e s  d e r iv e d  from  e a r ly  head­
in g  Fg p la n t s  was a p p re c ia b ly  low er i n  number o f  d a y s  to  h ead in g  th a n  
th e  av erag e  o f  100 F^ l i n e s  w h ile  th e  F^ l i n e s  d e r iv e d  from  th e  l a t e  
h ead ing  Fg p l a n t s  had a  mean c o n s id e ra b ly  h ig h e r  th a n  th e  a v e rag e  o f 
th e  e n t i r e  100 F^ p l a n t s .  Note in  T ab le  5 t h a t  th e  in c re a s e  i n  in t e n ­
s i t y  d f  s e l e c t i o n  changed th e  mean o f  s e le c te d  F^ l i n e s  i n  a  sm a ll 
m agnitude b o th  f o r  th e  e a r ly  and th e  l a t e  h e ad in g . The e f f e c t  o f 
s e l e c t i o n  i n  Fg p la n ts  f o r  e a r ly  h ead in g  on th e  fre q u e n c y  o f e a r ly  
h ead in g  F^ l i n e s  i s  more im p o r ta n t i n  r i c e  b re e d in g  program s th a n  th e  
e f f e c t  o f  t h i s  s e l e c t i o n  on th e  mean number o f days t o  h ead in g  o f  th e  
e n t i r e  F^ p o p u la t io n . Only s e g re g a te s  w hich meet a n  e a r ly  head in g  
d a te  a r e  o f v a lu e  i n  a  b re e d in g  program . D ata  a re  r e p r e s e n te d  in  
T ab le  6 , f o r  each  l e v e l  o f  s e le c t io n s  i n  th e  Fg g e n e r a t io n ,  showing th e  
r e l a t i v e  freq u e n cy  o f e a r ly  h ead in g  F^ l i n e s  (104 d ay s  o r  e a r l i e r  and  
100 d ay s o r e a r l i e r )  i n  th e  e n t i r e  100 F^ l i n e s  (u n s e le c te d  i n  Fg 
p la n t s )  and  i n  th e  F^ l i n e s  d e r iv e d  from  e a r ly  h ead in g  Fg p la n t s  f o r  
3 l e v e l s  o f  s e l e c t i o n .
The fre q u e n c y  o f F^ l i n e s  t h a t  had a  mean o f number o f  d ays to  
h ead in g  o f  104 d ay s  o r  e a r l i e r  i n  th e  e n t i r e  F^ p o p u la t io n  was 10$. 
Under th e  £0 , 2 5 , and 30$ l e v e l s  o f  s e l e c t i o n  f o r  e a r l i n e s s  i n  th e  Fg 
p l a n t s ,  th e  f r e q u e n c ie s  o f  th e  F^ l i n e s  w hich had a  mean number o f  
d ays t o  h ead in g  o f 10^- d ays o r  e a r l i e r  w ere 50 , ^ 0 , and  33$, r e s p e c ­
t i v e l y .  When th e  number o f  days to  h ead ing  was s e t  t o  be 100 d ays o r  
e a r l i e r ,  th e  fre q u e n c y  o f  F^ l i n e s  i n  u n s e le c te d  100 F^ l i n e s  was 
Under th e  2 0 , 25 , and  30$ l e v e l s  o f  s e l e c t i o n  f o r  e a r l i n e s s  i n  th e  
Fg p o p u la t io n , th e  f r e q u e n c ie s  o f  th e  F^ l i n e s  w hich had  a  mean number
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o f  days t o  h ead in g  o f  100 days o r e a r l i e r  were 25 , 16 , and 13$ ,  
r e s p e c t i v e l y .
I t  i s  a p p a re n t  t h a t  th e  s e le c te d  Fg p la n ts  p roduced  a  c o n s id e ra b ly  
h ig h e r  fre q u e n c y  o f  e a r ly  F^ l i n e s  th a n  found  i n  th e  e n t i r e ,  o r 
u n s e le c te d ,  100 F^ l i n e s .  When t r a n s l a t e d  i n  te rm s o f  a  b re e d in g  
program  th e s e  d i f f e r e n c e s  would be h ig h ly  im p o r ta n t .  The r e l a t i v e  
fre q u e n c y  o f e a r ly  F^ l i n e s  from  th e  s e le c te d  Fg p la n t s  was a p p ro x i­
m ate ly  f i v e  t im e s  t h a t  o f  th e  u n s e le c te d  Fg p l a n t s .
I t  sh o u ld  be em phasized t h a t ,  i n  o rd e r  to  ta k e  f u l l  ad v en tag e  o f 
s e l e c t i o n  f o r  e a r l i n e s s  i n  th e  Fg g e n e r a t io n ,  p la n s  sh o u ld  be made to  
grow a s  many Fg p la n t s  a s  would n o rm a lly  be p r a c t ic e d  w ith o u t s e l e c t i o n  
f o r  e a r l i n e s s  i n  Fg g e n e r a t io n  i s  5 ,0 0 0  p l a n t s .  I f  th e  c ro s s  in v o lv e d  
i s  com parable t o  S t r a i n  186 x IR 8 , th e  5 ,000  Fg p la n t s  w i l l  in c lu d e  
500 , o r  10$, t h a t  a r e  c ap a b le  o f p ro d u c in g  F j  l i n e s  w ith  mean o f  d ay s  
t o  h ead in g  o f 104 d ays o r  e a r l i e r  (T ab le  6 ) .  I f  d a ta  f o r  h ead in g  d a te  
a r e  u sed  i n  choosing  th e  Fg p la n ts  an d  1 ,000 (2Q$) Fg p la n ts  h av in g  
e a r ly  h ead in g  d a te  a r e  s e le c te d  an d  grown in  th e  F j  g e n e r a t io n ,  a p p ro ­
x im a te ly  500 o f  th e  F j  l i n e s  would have  mean number o f days t o  h ead in g  
o f  104 d ays o r  below (5 0 $ ) .
I t  can  be seen  from  T ab le  6 t h a t  when th e  p e r  c e n t  o f  s e l e c t i o n  i n  
Fg f o r  e a r l i n e s s  in c r e a s e d ,  th e  r e l a t i v e  fre q u e n c y  o f th e  e a r ly  F^ l i n e s  
d e c re a s e d . The m arked r e d u c t io n  i n  fre q u e n c y  o f  th e  e a r ly  F^ l i n e s  
was from  th e  s e l e c t i o n  f o r  e a r l i n e s s  o f  100 d ays o r e a r l i e r .
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I n h e r i ta n c e  o f  P la n t  H e ig h t
l )  P a re n ts  and. Fg
I n h e r i ta n c e  o f  p l a n t  h e ig h t  was s tu d ied , i n  th e  Fg g e n e r a t io n .  A 
fre q u e n c y  d i s t r i b u t i o n  o f  in d iv id u a l  p l a n t s  f o r  p la n t  h e ig h t ,  mean p la n t  
h e ig h t ,  s ta n d a rd  d e v ia t io n ,  and c o e f f i c i e n t  o f  v a r i a t i o n  o f  476 Fg 
p la n t s  a r e  shown in  T ab le  7» A lso  p re s e n te d  i n  th e  t a b l e  a re  s im i la r  
d a ta  f o r  50 p l a n t s  o f S t r a i n  186 and  79 p la n t s  o f IR8 w hich were grown 
a s  c o n tr o ls  w ith  th e  Fg p l a n t s .
S t r a i n  186 had a  mean h e ig h t  o f  104 .3  cm and th e  in d iv id u a l  p l a n t s  
ra n g e d  from  93 t o  113 cm. The c o e f f i c i e n t  o f  v a r i a t i o n  was 4 ,6 3 ^ . The 
ra n g e  o f  v a r i a t i o n  among th e  p la n t s  o f  S t r a i n  186 o f  o n ly  20 cm a lo n g  
w ith  a  r e l a t i v e l y  low c o e f f i c i e n t  o f v a r i a t i o n ,  in d ic a te d  t h a t  S t r a i n  
186 was homozygous f o r  p la n t  h e ig h t  and  t h a t  t h i s  c h a r a c te r  was 
in f lu e n c e d  t o  o n ly  a  s m a ll  d e g re e  by en v iro n m en t.
The IR8 p a re n t  p l a n t s  had a  mean h e ig h t  o f  80 ,5  cm an d  th e  i n d i v i ­
d u a l  p la n t s  ra n g e d  from  73 t o  93 cm. The c o e f f i c i e n t  o f  v a r i a t io n  was 
5.6275. The ra n g e  o f v a r i a t i o n  among th e  IRS p la n ts  o f  o n ly  20 cm and  
th e  r e l a t i v e l y  low c o e f f i c i e n t  o f  v a r i a t i o n  o f  5 * 6 ^ ,  in d ic a te d  t h a t  
th e  Ht8 p a re n t  v a r i e ty  was a l s o  homozygous f o r  h e ig h t  and  t h a t  o n ly  a  
r e l a t i v e l y  s m a ll  d eg ree  o f  v a r i a t i o n  was cau sed  by e n v iro n m en ta l 
v a r ia n c e .
The d i f f e r e n c e  o f  0 .9 5 ^  in  th e  c o e f f i c i e n t s  of v a r i a t i o n  betw een 
th e  two p a r e n ts  was a l s o  s m a ll and was p ro b a b ly  due to  ch an ce .
The mean d i f f e r e n c e  i n  p la n t  h e ig h t  betw een th e  two p a re n ts  was 
23.8  cm. T h is  mean d i f f e r e n c e  was found  to  be h ig h ly  s i g n i f i c a n t ,
T able  7 . F requency d i s t r i b u t i o n s ,  means, s ta n d a rd  d e v ia t io n s ,  and 
c o e f f i c i e n t s  o f  v a r i a t i o n  f o r  th e  p a re n ts  and 476 
p la n t s  in  r e s p e c t  to  p la n t  h e ig h t ,  i n  cm.
P o p u la tio n No, o f  p l a n t s  w ith  th e  fo llo w in g  c la s s  c e n te r s  ( i n  cm) X s C.V.
(SO63 68 73 78 83 88 93 98 103 108 113 118 123 128 133 138
IR8 6 24 35 13 1 8 0 .5 4 .5 2 5 .6 2
S t r a i n  186 2 7 22 14 5 104 .3 4 .8 2 4 .6 3




an d  i t  was concluded, t h a t  th e  two p a re n ts  d i f f e r e d  g e n e t i c a l l y  i n  
p la n t  h e ig h t .
The p la n t  h e ig h t  among th e  Fg p la n ts  ra n g e d  from  63 t o  138 cm, 
w ith  a  mean p la n t  h e ig h t  o f  101 ,6  cm. The c o e f f i c i e n t  o f  v a r i a t i o n  
was 12.58% . Com parison o f  th e  c o e f f i c i e n t  o f v a r i a t i o n  f o r  th e  Fg 
w ith  th o s e  o f  th e  p a r e n ts  i n d ic a te s  g e n e t ic  s e g r e g a t io n  f o r  p la n t  
h e ig h t  i n  th e  Fg p o p u la t io n .
As can  "be seen  from  th e  freq u e n cy  d i s t r i b u t i o n  i n  T ab le  7* th e r e  
was a  c o n tin u o u s  v a r i a t i o n  o f  p la n t  h e ig h t  i n  th e  F g . The Fg f r e ­
quency d i s t r i b u t i o n  was e s s e n t i a l l y  n o rm al, w ith  no a p p a re n t  skew ness.
The mean h e ig h t  o f  th e  Fg was 101 ,6  cm, w hich exceeded  th e  a r i t h ­
m etic  mean o f  th e  two p a r e n ts  ( 9 2  A  cm) by 9 .2  cm. T h is  i n d i c a t e s  
t h a t  a  d e g re e  o f  dom inance e x is t e d  f o r  t a l l  p l a n t s .  W hether th e  d eg ree  
o f  dom inance was com plete  o r  p a r t i a l  c o u ld  n o t be d e te rm in e d , due to  
ab sen ce  o f  F^ p l a n t s .  B ut s in c e  th e  m agnitude o f  d i f f e r e n c e  was 
r a t h e r  s m a l l ,  dom inance was p ro b a b ly  on ly  p a r t i a l .
The Fg fre q u e n c y  d i s t r i b u t i o n  shows a  t r a n s g r e s s iv e  v a r i a t i o n .  
S even ty  Fg p la n t s  exceeded  th e  t a l l e s t  p a re n t  p l a n t  o f  S t r a i n  186 and 
th r e e  Fg p la n t s  w ere below  th e  s h o r t e s t  p la n t  o f  IR 8.
From th e  in fo rm a tio n  o b ta in e d  i t  may be co n clu d ed  t h a t  i n  t h i s  
c ro s s  p l a n t  h e ig h t  was a  t y p i c a l  q u a n t i t a t i v e  c h a r a c te r .  P a r t i a l  
dom inance was p r e s e n t  f o r  th e  h e ig h t  o f  th e  t a l l e r  p a r e n t  i n  t h i s  
c r o s s .  The Fg s e g r e g a t io n  showed t r a n s g r e s s iv e  v a r i a t i o n .
T here  i s  no a c c u ra te  method w hich can  be u sed  t o  d e te rm in e  th e  
e x a c t number o f g en es  by w hich p a r e n ts  d i f f e r  f o r  a  q u a n t i t a t i v e  
c h a r a c te r .  However, f o r  th e  Fg d a ta  th e  C a s tle -W rig h t fo rm u la  was 
u sed  t o  e s t im a te  th e  number o f  g en es  d i f f e r e n t i a t i n g  th e  p a r e n ts  f o r
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p l a n t  h e ig h t .  As m en tioned  e a r l i e r  i n  th e  M a te r ia ls  an d  M ethods 
s e c t i o n ,  t h i s  fo rm u la  was m o d if ie d  by  s u b s t i t u t i n g  an  a v e ra g e  v a r ia n c e  
o f  th e  two p a r e n ts  f o r  th e  F^ v a r ia n c e .  A pp ly ing  th e  fo rm u la , an  
e s t im a te  o f  0 .5  p a i r  o f  g e n es  was o b ta in e d . A t l e a s t  one p a i r  o f  gen es  
a p p e a rs  t o  be a  r e l i a b l e  e s t im a te .  I t  m ust be k e p t i n  mind t h a t  th e  
fo rm u la  o n ly  g iv e s  a n  e s t im a te  o f  th e  minimum number o f  g en e  p a i r s  
t h a t  a r e  s e g r e g a t in g  i n  th e  Fg g e n e r a t io n .  The fo rm u la  was m o d if ied  by 
s u b s t i t u t i o n  o f  an  a v e ra g e  v a r ia n c e  o f  two p a r e n ts  f o r  F^ v a r ia n c e .
T h is  s u b s t i t u t i o n  would be r e l i a b l e  i f  th e  p a r e n ts  a r e  b o th  homozygous 
and  th e r e  i s  no e v id en c e  o f  th e  p re s e n c e  o f  dom inance. I n  t h i s  s tu d y  
th e  Fg d a ta  showed p a r t i a l  dom inance. T h e re fo re  th e  v a lu e  o f  0 , 5 . p a i r  
o f  g e n es  w ould n o t  be a  c o m p le te ly  r e l i a b l e  e s t im a te .  However, i t  i s  
l i k e l y  t h a t  one p a i r  o f  g en es  i s  in v o lv e d  i n  th e  in h e r i t a n c e  o f  p l a n t
i
h e ig h t  I n  t h i s  c r o s s .  When th e  f re q u e n c y  d i s t r i b u t i o n s  o f  th e  two 
p a r e n ts  w ere ta k e n  i n t o  a c c o u n t,  an  o v e r la p p in g  o f  a  c l a s s  c e n te r  o f  
93 cm i n d i c a t e s  th e r e  was a  s m a ll  d i f f e r e n c e  i n  p l a n t  h e ig h t  betw een 
th e  two p a r e n t s .  T h is  a l s o  s u g g e s ts  t h a t  one p a i r  o f  g e n es  p ro b a b ly  
c o n t r o l s  th e  d i f f e r e n c e  i n  th e  p a r e n t s .
2) P a r e n ts  an d  F^
The a n a l y s i s  o f  v a r ia n c e  and  th e  F - t e s t  o f  p l a n t  h e ig h t  f o r  th e  
p a r e n ts  a r e  shown i n  T ab le  8 , The a n a ly s i s  was c a l c u l a t e d  f o r  two 
p u rp o s e s . One was f o r  u se  a s  a n  i n d i c a t i o n  o f  th e  d i f f e r e n c e  betw een 
th e  two p a r e n t s .  A n o th er p u rp o se  was t o  know w h eth er th e  s o i l  h e t e r -  
g e n e i ty  a f f e c t e d  p l a n t  h e ig h t  w i th in  r e p l i c a t i o n  and  betw een  two 
r e p l i c a t i o n s  o r  n o t .  I f  th e  F - t e s t  shows no d i f f e r e n c e  among b lo c k s  
th e  p l a n t s  from  b o th  b lo c k s  o f  th e  same v a r i e t y  can  be com bined i n t o  
one f re q u e n c y  d i s t r i b u t i o n .
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T ab le  8 . A n a ly s is  o f  v a r ia n c e  f o r  p l a n t  h e ig h t  o f 
th e  two p a r e n ts .
S o u rces  o f 
v a r i a t i o n
D egrees o f  
freedom
Sums o f 
sq u a re s
Mean
sq u a re s  F -v a lu e s
R e p l ic a t io n s 9 93.77 10 ,42  5 . 10*
V a r ie t i e s 1 2,167,3& 2 , 167.36 1 , 061. 29**
E r ro r 9 16 .39 . 2 .0 4
■ ^S ig n ifican t d i f f e r e n c e  a t  5%  l e v e l  o f p r o b a b i l i ty
^ S i g n i f i c a n t  d i f f e r e n c e  a t  1%  l e v e l  o f  p r o b a b i l i ty
T ab le  9 . A n a ly s is  o f  v a r ia n c e  f o r  p l a n t  h e ig h t  o f  
th e  100 F^ l i n e s .
S o u rces  o f D egrees o f Sums o f Mean
v a r i a t i o n freedom sq u a re s sq u a re s  . F -v a lu e s
R e p l ic a t io n s 1 59 .73 59 .73  2 .3 0 ns
F j  l i n e s 99 18 , 388.19 185.74  7.16**
E r r o r 99 2 , 567 .27 25.93
U SN o n -s ig n if ic a n t  d i f f e r e n c e
^ S i g n i f i c a n t  d i f f e r e n c e  a t  1% l e v e l  o f  p r o b a b i l i ty
The F - t e s t  f o r  th e  r e p l i c a t i o n s  was s i g n i f i c a n t  a t  th e  5%  l e v e l  
o f  p r o b a b i l i t y  in d ic a t in g  a  p re se n c e  o f  s o i l  h e te r o g e n e i ty  betw een 
th e  b lo c k s  i n  th e  e x p e r im e n ta l  a r e a .  F o r th e  co n v en ien ce  o f  p re s e n ­
t a t i o n ,  IR8 p la n t s  from  th e  10 p l o t s  w ere poo led  i n t o  one freq u e n cy  
d i s t r i b u t i o n  and th e  same was done f o r  S t r a i n  186.
The F - t e s t - f o r  th e  v a r i e t i e s  was h ig h ly  s i g n i f i c a n t ,  in d ic a t in g  
a  r e a l  d i f f e r e n c e  betw een th e  two p a r e n t s . Thus, th e  mean d i f f e r e n c e  
betw een IR8 and S t r a i n  186 o f  20 cm was c o n s id e re d  t o  be p a r t i a l l y  
g e n e t i c ,
The a n a ly s i s  o f  v a r ia n c e  and th e  F - t e s t  f o r  p l a n t  h e ig h t  o f  th e  
100 F^ l i n e s  a r e  shown in  T ab le  9 . The a n a ly s i s  was c a lc u la te d  f o r  
th r e e  p u rp o se s . The f i r s t  was to  s e rv e  a s  a  t e s t  o f  g e n e t ic  d i f f e r e n c e s  
among F^ l i n e s .  The second pu rp o se  was t o  in d ic a te  th e  p re sen ce  o f 
s o i l  h e te r o g e n e i ty  betw een th e  two r e p l i c a t i o n s .  I f  th e r e  i s  no s i g n i ­
f i c a n t  d i f f e r e n c e  betw een th e  two r e p l i c a t i o n s ,  F^ p l a n t s  o f  th e  same 
l i n e s  from  two r e p l i c a t i o n s  can  be com bined in to  one fre q u e n c y  d i s t r i ­
b u t io n .  The t h i r d  p u rpose  was t o  use th e  e x p e r im e n ta l e r r o r  f o r  c a l ­
c u la t io n  o f  g e n e t ic  v a r ia n c e  a s  m entioned  e a r l i e r  i n  th e  M a te r ia ls  
and  M ethods.
The F - t e s t  f o r  r e p l i c a t i o n s  was n o t  s ig n i f i c a n c e ; th u s ,' . th e re  was 
no r e a l  d i f f e r e n c e  i n  p la n t  h e ig h t  o f  F^ l i n e s  betw een th e  two r e p l i ­
c a t i o n s ,  The F - t e s t  f o r  F^ l i n e s  showed h ig h  s ig n i f i c a n c e ,  in d ic a t in g  
d i f f e r e n c e s  among th e  100 F^ l i n e s .  L e a s t  s i g n i f i c a n t  d i f f e r e n c e  a t  
th e  5%  l e v e l  o f  p r o b a b i l i t y  r e q u i r e d  f o r  mean d i f f e r e n c e s  betw een 
two F^ l i n e s  i s  1 0 .1  cm.
T ab le  10 shows fre q u e n c y  d i s t r i b u t i o n s  o f  in d iv id u a l  p l a n t s  f o r  
p la n t  h e ig h t ,  mean p la n t  h e ig h t s ,  s ta n d a rd  d e v ia t io n s ,  and c o e f f i c i e n t s
Table 10. Frequency distributions, means, standard deviations, and coefficients 
of variation for plant height of the parents and 100 F^ lines.
„ _ n _ No, of plants having the following class centers (in cm)  ̂ _ *
Population 63 68 73 ?8 83 88 93 W 103 168 113 118 123 128 133 138 x 3 {%)
i r « 2 28 43 24 3 100 98.0 4 .2 6  4 .3 5
S t r a in  186 1 5 23 36 25 10 100 118 ,0  5 .4 3  4 .6 1
Fo l i n e s :
3 19 5 9 4 2 20 8 3 .9  4 .6 6  5.55
52 1 2 7 4 2 1 1 1 19 8 7 .5  8 .7 1  9 .95
42 1 2 - 4 3 4 2 1 18 88,6  9.66 10.91
92 1 -  - 2 2 6 2 2 4 - 1 20 90.8  11 .40 12 .56
29 1 2 1 2 1 1 - - 1 9 9 0 .9  15 .65  17.22
99 2 -  1 - 3 - 5 4 3 - 2 20 9 1 .6  14.03 15 .31
104 1 - 3 7 2 4 1 - - 1 19 9 1 .9  9 .5 9  10 .4 4
39 2 l 4 8 3 - 2 20 93 .0  8 .9 6  9 .63
12 2 3 2 6 2 3 1 - 1 20 94 .0  10.26 10 .9 1
53 1 2 1 6 2 2 2 2 l 19 9 4 .2  14 .95  15.46
16 2 3 4 4 2 1 16 9 4 .6  7 .2 0  7 .6 1
101 1 -  - 1 3 1 3 1 2 1 2 - 1 16 9 5 .1  15.37 16.16
71 1 1 - - 2 - 1 1 6 9 5 .5  13 .69  14 .3 4
84 1 1 2 4 96.0  6,08  6 ,3 4
86 1 - 1 2 2 6 3 - 1 1 17 96.5  10 .54  10 .92
69 1 l 3 1 6 3 1 - 1 18 9 6 .7  9 .36  9 . 6b
75 1 2 1 3 1 1 - - 1 1 _ l 14 9 7 .2  17 .54  18 .04
64 1 3 1 6 3 3 - 1 - -  l  - 1 20 9 7 .4  14 .74  15 .13
60 1 1 7 8 - 1 - 1 l 20 98.0  9.25 9.44
1 2 1 - 1 2 - 3 1 - 3 13 9 8 .3  16 .28  16 ,58
T able  10. Continued.;
F linesi No. of plants having the following class centers (in cmj Total x s
3 63 68 73 78 83 88 93 98 103 108 113 118 123 128 133 138 W
70 1 1 1 4 3 2 12 98 .8 7 .5 4 7 .63
72 1 4 8 4 3 20 9 9 .1 5 .53 5 .58
59 1 - 4 2 2 - 4 2 2 1 19 99 .2 15 .84 15.97
68 1 1 1 3 3 6 4 - - 1 20 99.2 11 .34 11.43
20 1 3 1 3 2 - 1 - - - - 1 12 99.5 14 .74 14.87
51 1 1 3 5 - 1 3 3 1 1 19 99.8 12.93 12.96
95 1 - 1 2 5 5 2 - 1 17 99.8 8 .8 0 8 .8 2
49 2 3 3 3 3 3 - 1 - - - 1 19 100.1 13 .24 13.23
97 1 1 1 4 2 3 5 2 1 20 100,2 10.58 10.56
82 3 - - 5 5 3 1 17 100.3 9 .01 8 .9 9
9 1 -  - w - 4 7 4 1 1 2 20 100.4 11.52 11.47
33 2 3 3 - 2 2 1 1 2 16 100.4 13 .74 13.69
47 1 3 3 2 6 2 1 1 1 20 100.4 10.45 10 ,41
2? 1 3 2 4 3 2 3 1 19 100.5 10.05 10.00
62 1 4 2 - 5 6 2 20 100.6 9 .5 3 9.47
96 2 1 4 4 1 3 2 1 1 19 100.7 11.35 11.27
67 1 1 2 - 3 5 4 - 2 18 100.8 14.96 14 .84
85 4 2 3 1 - - - 1 1 1 13 101 ,4 15 .99 15.77
36 1 - 2 1 4 5 2 2 2 19 101,6 10.39 10.23
73 1 - 1 1 5 5 4 2 1 20 102,2 9 .12 8 .93
17 2 2 4 7 3 1 1 20 102.3 7 .6 7 7 .50
78 2 3 10 5 20 102.5 4 .5 6 4 .4 5
61 1 - 1 1 6 4 - 3 1 - - - 1 18 103 .1 12 .95 12.56
2 1 -  1 1 3 4 ■* 1 1 - 3 3 1 1 20 103.3 18.85 18.25
55 1 1 2 2 6 103.8 8 .9 7 8.65
Table 10, Continued,
F linesi No. of plants having the following class centers (in cm) £ s C'*V*
3 b3 b8 73 78 83 88 93 98 103 108 113 118 "123 128 133 138 (%)
18 1 2 3 2 3 1 _ 1 13 103.9 11.97 11.52
34 1 1 4 1 3 5 1 2 - 1 19 104 .2 11.43 10.97
28 1 - 1 2 6 3 3 1 1? 104 .4 8 .3 9 8 .0 4
14 1 - 1 4 5 3 4 1 1 20 104,8 9 .24 8 .8 2
103 1 2 1 2 4 4 1 15 105.7 10 .44 9.88
32 1 1 - 3 3 4 1 3 1 1 18 106 .9 11.82 11.06
58 1 2 4 5 5 1 18 107.0 6.54 6 .1 2
26 1 3 1 1 2 3 2 2 - 1 2 18 107.1 15 .49 14.46
5 1 3 4 6 - 3 2 1 20 108.2 9 .98 9 .22
94 1 1 - - - 2 2 4 1 3 - 1 2 17 108.8 16.48 15.15
54 1 2 2 7 2 1 2 1 18 109.1 9 .2 1 8 .4 4
63 1 4 3 5 1 2 3 1 20 109.2 10 .21 9 .35
74 1 2 2 3 2 10 109.2 6 .6 9 6 .1 3
31 2 1 3 7 2 1 2 - 1 19 109.3 10.08 9 .23
107 ■ 1 4 2 3 2 2 14 109.3 8 .1 2 7 .43
3 6 3 1 3 5 2 20 109.5 9 .42 . 8 .6 0
8 2 13 3 2 20 109.5 3 .9 4 3 .6 0
37 4 - - 6 4 - 2 - 2 18 109,9 12.40 11.28
108 4 5 10 1 20 110.3 4 .4 2 4 .0 1
77 2 2 1 3 4 5 - 2 19 110.9 10.27 9 .26
4 1 - - ** 2 1 2 - 1 1 1 2 1 12 111,2 18.28 16 .44
91 2 2 8 1 3 2 1 19 111.3 8 .3 2 7 .4 8
10 1 - - 1 1 2 4 4 2 1 . 4 20 111 .4 12 .89 11.57
41 1 - 3 2 3 - 2 - 2 2 16 111.9 13.75 12.29
35 2 3 4 5 1 3 2 20 112.3 9 .2 2 8 .2 1
11 1 2 4 1 4 4 2 1 1 20 112,6 10 .73 9 .53
T ab le  10. C on tinued .
No. o f  p la n t s  hav ing  th e  fo llo w in g  c la s s  c e n te rs  ( i n  cm) C.V.
63 68 73 7b 83 88 93 9b 103 10b 113 118 123 128 133 138 TwUa A 3 (*)
30 1 - - 1 1 4 2 2 2 2 - 1 16 112 .9 13 .30 11 .78
98 2 2 2 2 1 3 4 1 - 1 18 112 .9 12 .89 11.42
7 2 - 3 4 4 l 3 - 2 1 20 113.2 12 .45 11.00
79 1 1 1 4 2 1 4 3 2 1 20 113 .4 13 .62 12 .01
25 1 - 2 5 4 4 ' 3 1 20 113.5 8 .4 4 7 .4 4
13 1 - 4 5 - 2 2 3 1 18 113.8 11 .49 10.10
40 1 1 - - 2 1 2 2 - 2 11 113.8 14 .52 12.76
90 1 - 1 - 3 6 6 2 1 20 114.0 8 .8 8 7 .7 9
24 1 -  - - 1 4 - 3 4 1 2 2 1 19 114.5 14 .65 12 .79
80 1 1 - - 3 2 4 2 2 1 16 114.6 12 .10 10.56
105 1 - 1 3 6 3 2 2 1 19 115.2 9 .47 8 .2 2
102 2 2 3 3 3 3 3 1 20 115 .4 10.45 9 .05
100 2 - 1 - 2 3 4 3 3 2 20 115.7 13.02 11.25
50 1 1 1 2 3 3 1 2 1 1 2 17 115.8 13.4-8 11 .64
56 1 1 6 l 1 3 1 1 1 16 116.2 11 ,42 9 .83
76 2 - 1 4 3 - 3 5 - 1 19 116.6 12 .61 10.82
45 1 2 2 2 3 2 3 l 1 3 20 117.0 13 .97 11 .9 4
23 1 3 1 2 5 2 - 3 1 lb 117.6 11 .74 9 .99
6 3 3 3 - 2 2 13 118.5 9 .2 3 7 .7 9
48 1 2 1 5 2 l 5 2 1 20 119.4* 11.32 9 .48
15 2 - - 2 3 2 5 3 1 2 20 119.6 12.45 10 .41
83 1 - - 3 3 4 3 2 3 1 20 120.2 11 .04 9 .18
106 1 - - 1 2 3 3 2 4 3 1 20 120 .5 12 .18 10 .11
3b 1 1 3 7 1 2 1 3 19 121 .4 10.17 8 .3 8
81 2 3 5 5 1 - 4 20 122.5 9 .6 9 7 .9 1
93 1 1 2 5 2 5 3 1 20 122.6 9 .16 7 .4 ?
T able  10 . C on tinued .
F3 l i n e s i No, o f  p la n t s  h av ing  th e  fo llo w in g  c la s s  c e n te r s  ( i n  cm) T o ta l  x s
c.v .
(% )63 68 73 78 83 88 93 98 103 108 113 118 123 128 133 138
89 2 - 5 6 4 1 2 20 123.1 8 .0 3 6 .5 2
57 1 1 - 4 1 7 - 3 1? 124.0 9 .82 7 .9 2
46 1 3 2 4  1 4 15 127.5 8 .42 6 ,6 1
- o-o
o f  v a r i a t i o n  o f 100 F^ l i n e s  These l i n e s  r e p r e s e n t  a  sam ple o f 
100 Fg p l a n t s  s e le c te d  a t  random from  a  p o p u la t io n  o f 4-76 Fg p l a n t s .
I n  t h i s  t a b l e  th e  s im i la r  s t a t i s t i c a l  v a lu e s  o f  100 p l a n t s  o f  th e  
S t r a i n  186 and  100 p la n t s  o f  IR8 grown a s  c o n t r o ls  w ith  th e  F^ l i n e s  
a r e  a ls o  p r e s e n te d .  The o rd e r i n  w hich th e  F^ l i n e s  a r e  p re se n te d  
i n  th e  t a b l e  d oes n o t b e a r  any  r e l a t i o n  to  th e  o rd e r  i n  w hich th e y  
o ccu rred  i n  th e  f i e l d .  I n  th e  t a b l e  th e y  a r e  p re s e n te d  i n  a sc e n d in g  
o rd e r o f  F^ l i n e  m eans.
As shown i n  T ab le  10 , th e  100 p la n t s  o f  IR8 ra n g e d  from  88 to  108 
cm w ith  a  mean h e ig h t  o f  98 cm, .. The c o e f f i c i e n t  o f  v a r i a t i o n  was 
4 .3 5 ^ . The 100 p la n t s  o f  th e  S t r a i n  186 ra n g e d  from  1 0 3 .0  t o  128 .0  cm 
w ith  a  mean h e ig h t  o f  118 .0  cm. The c o e f f i c i e n t  o f v a r i a t i o n  was 
4 ,6 1 $ , The av e rag e  h e ig h t  o f  th e  two p a r e n ts ,  o r  t h e i r  m id -p a re n t 
v a lu e ,  a s  e s t im a te d  from  c o n t r o l  p l o t s  grown w ith  th e  F^ l i n e s  was 
108.0  cm w ith  a  s ta n d a rd  d e v ia t io n  o f  3 .4 5  cm d e r iv e d  on th e  b a s is  o f  
th e  fo r m u la t -
s  = ]  % { 4 .2 6 2 + 5 .4 3 2 )
The mean p la n t  h e ig h t  o f  th e  F^ l i n e s  ran g ed  from  8 3 .9  t o  127 .5  
cm. The g e n e r a l  mean o f  th e  h e ig h t  i n  th e  F^ p o p u la t io n  was 1 0 6 .2  cm. 
T h is  v a lu e  was 1 .8  cm low er th a n  th e  m id -p a re n t v a lu e  108 cm, a  
d i f f e r e n c e  w hich  i s  n o t  s i g n i f i c a n t ,  th e  d i f f e r e n c e  r e q u i r e d  f o r  
s ig n i f ic a n c e  b e in g  on th e  b a s is  o f  a p p ro p r ia te  fo rm u la * -
79
=  1 .97 cm
The mean p l a n t  h e ig h t  o f  8 3 .9  cm f o r  th e  F^ U n e  w hich  was a t  th e
low er end  o f  th e  ra n g e  o f F„ l i n e s  was below  th e  mean h e ig h t  o f  th e
j
IR8 p a r e n t  by 1 ^ ,1  c m ,,a  d i f f e r e n c e  t h a t  was s i g n i f i c a n t ,  th e  d i f f e r e n c e  
r e q u i r e d  f o r  s ig n i f i c a n c e  b e in g
/  4 .2 6 2 + b . 6 6 2  x  1 .9 8  cm
J 100 20
= 2.23  cm
The mean h e ig h t  o f  p l a n t s ,  127 .5  cm, o f  th e  F^ l i n e  w hich  was a t  
th e  h ig h e r  end o f  th e  ra n g e  o f  F^ l i n e s  ex ceed ed  th e  mean h e ig h t  o f  
S t r a i n  186 by 9 .5  cm, a  d i f f e r e n c e  t h a t  was s i g n i f i c a n t ,  th e  
d i f f e r e n c e  r e q u i r e d  f o r  s ig n i f ic a n c e  b e in g  1-
/  (5 .422 + 8 .4 2 2 x  I .98 cm
J 100 15
= k - . k b  cm
W ith  r e g a r d  t o  th e  i n h e r i t a n c e  o f  p l a n t  h e ig h t  s tu d ie d  i n  th e  F^ 
g e n e r a t io n ,  i t  may be c o n c lu d e d  t h a t  i n  t h i s  c r o s s  p l a n t  h e ig h t  was a  
t y p i c a l  q u a n t i t a t i v e  c h a r a c t e r .  The d i s t r i b u t i o n s  o f  F^ l i n e s  showed 
t r a n s g r e s s iv e  v a r i a t i o n .  No e v id en c e  o f  dom inance a p p e a re d  i n  th e  F^ 
g e n e r a t io n .
I t  may be o b serv ed  i n  th e  Fg g e n e r a t io n  t h a t  th e  mean o f  Fg
£30
p o p u la t io n  ex ceeded  th e  a r i th m e t ic  mean o f  th e  two p a re n ts  h u t th e  
d i f f e r e n c e  was s m a l l .  I n  th e  F^ g e n e r a t io n  th e re  was no d i f f e r e n c e  
betw een th e  two means i n d ic a t in g  no d eg ree  o f dom inance.
A method b ased  on a  p ro p o r t io n  o f homozygous F^ l i n e s  was u sed  to  
e s t im a te  th e  number o f  genes in v o lv e d  i n  p la n t  h e ig h t .  Those l i n e s  
w hich were n o t s i g n i f i c a n t l y  d i f f e r e n t  from  th e  mean h e ig h t  o f  IR8 and 
had th e  same f re q u e n c y  d i s t r i b u t i o n  a s  IR8 were c o n s id e re d  a s  IR8 
g en o type  r e c o v e r i e s .  From T ab le  10 , two l i n e s ,  no . ?0 and 72 , from  
th e  100 F^ l i n e s  a p p ea red  t o  be p o s s ib le  r e c o v e r ie s  o f  th e  geno type 
o f  IR8 f o r  p la n t  h e ig h t .  The a p p a re n t fre q u e n c e  o f  two l i n e s  l i k e  IR8 
i n  100 su g g e s ts  t h a t  more th a n  one gene was in v o lv e d  b u t p ro b a b ly  n o t 
more th a n  th r e e .
T here was a  la rg e  body o f  o th e r  ev id en ce  which in d ic a te d  t h a t  th e  
p a r e n ts  d i f f e r e d  i n  r e s p e c t  to  more th a n  one p a i r  o f  genes f o r  p la n t  
h e ig h t .  A t th e  low er end o f  th e  r a n g e ,  two F^ l i n e  ( l i n e s  no . 19 and 
16) had th e  means p la n t  h e ig h t  s h o r t e r  th a n  t h a t  o f  IR8 and a p p ea re d  to  
be homozygous. A no ther p o in t  s u p p o rtin g  p o ly g e n ic  in h e r i ta n c e  was th e  
f a c t  t h a t  fo u r  o f  th e  F^ l i n e s  ( l i n e s  n o . 78 , 58 , 8 ,  and 108) which 
w ere in te rm e d ia te  i n  mean h e ig h t  betw een t h a t  o f  IR8 and S t r a i n  186 
a p p ea re d  t o  be homozygous. A f u r t h e r  p o in t  was t h a t  15 F^ l i n e s  had 
mean h e ig h t  e q u a l to  o r h ig h e r  th a n  t h a t  o f  th e  S t r a i n  186.
The ev id en ce  le a d s  t o  th e  c o n c lu s io n  t h a t  two o r th re e  p a i r s  o f  
genes w ere p ro b a b ly  in v o lv e d  i n  th e  d i f f e r e n c e  i n  p la n t  h e ig h t  betw een 
th e  two p a r e n t s .  The m ost p ro b a b le  number ap p ea red  t o  be t h r e e .
The o ccu rren ce  o f  t r a n s g r e s s iv e  s e g r e g a t io n  f o r  b o th  s h o r t  and 
t a l l  s t a t u r e  c o u ld  be e x p la in e d  by two p o s s i b i l i t i e s .  S t r a i n  186 
c o n tr ib u te d  one o r  more t y p i c a l  p o ly g en es  f o r  s h o r t  s t a t u r e  and  IR8
81
c o n tr ib u te d , one o r  more g en es  f o r  t a l l  s t a t u r e .  The a l t e r n a t i v e  
p o s s i b i l i t y  i s  t h a t  th e  i n t e r a c t i o n  betw een g en es  f o r  s h o r t  o r  t a l l  
s t a t u r e  fro m  IR8 and  S t r a i n  186 g iv e s  r i s e  to  s h o r t  o r  t a l l  s t a t u r e  
F^ l i n e s  w hich  d i f f e r  i n  p la n t  h e ig h t  from  b o th  p a r e n ts ,
3) H e r i t a b i l i t y  o f  p la n t  h e ig h t
I t  was m entioned  p re v io u s ly  i n  th e  M a te r ia ls  and Methods t h a t  
th re e  m ethods o f  e s t im a tin g  h e r i t a b i l i t y  by p a r e n t - o f f  s p r in g  r e g r e s s io n ,  
by v a r ia n c e  com ponents from  r e p l i c a t e d  t r i a l ,  and by c o r r e l a t i o n  betw een 
F2 and  F^ w ere u sed  i n  th e  s tu d y . These m ethods g iv e  h e r i t a b i l i t y  
e s t im a te s  i n  th e  narrow  sen se  and te n d  t o  be based  l a r g e ly  on th e  a d d i­
t i v e  g e n e t i c  e f f e c t s .  The a d d i t iv e  e f f e c t  o f  a  t r a i t  i s  one o f  two 
f a c to r s  w hich d e te rm in e  th e  amount -of g e n e t ic  p ro g re s s  w hich can  be 
made by s e l e c t i o n .
The r e g r e s s io n  o f  th e  F^ l i n e  means on t h e i r  r e s p e c t iv e  Fg p la n t  
v a lu e s  f o r  p la n t  h e ig h t  was c a lc u la te d  to  be an  e s t im a te  o f  h e r i t a b i l i t y  
i n  th e  c h a r a c t e r .  I n  an  e s t im a te  o f  h e r i t a b i l i t y  by use  o f  v a r ia n c e  
com ponents i n  th e  a n a ly s i s  o f  v a r ia n c e  f o r  th e  100 F^ l i n e s  th e  e r r o r  
was c o n s id e re d  to  be th e  e s t im a te  o f  en v iro n m e n ta l v a r ia n c e .  By th e  
r e g r e s s io n  m ethod, th e  h e r i t a b i l i t y  v a lu e  f o r  p la n t  h e ig h t  was 0 .5 9  
and a  v a lu e  o f  0 .7 5  was o b ta in e d  from  th e  v a r ia n c e  com ponents m ethod.
A lth o u g h  th e  h e r i t a b i l i t y  v a lu e  o b ta in e d  by c a lc u la t io n  o f  th e  
r e g r e s s io n  c o e f f i c i e n t  was c o n s id e ra b ly  low er th a n  th e  e s t im a te  o b ta in e d  
from  th e  v a r ia n c e  com ponents m ethod, th e  v a lu e  o f  0 ,5 9  e s t im a te d  by 
r e g r e s s io n  method i s  h ig h ly  s i g n i f i c a n t .  I t  r e p r e s e n ts  th e  d eg ree  o f 
a s s o c ia t i o n  t h a t  i s  im p o r ta n t and  t h i s  v a lu e  sh o u ld  be more r e l i a b l e  
and  more r e a l i s t i c  t o  p la n t  b re e d e rs  th a n  t h a t  based  on th e  v a r ia n c e  
components m ethod. S e le c t io n  f o r  p la n t  h e ig h t  on an  in d iv id u a l  p la n t
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b a s i s  would, be m o d e ra te ly  e f f e c t i v e .
I n  o rd e r  to  d e te rm in e  th e  e f f e c t iv e n e s s  t h a t  s e l e c t i o n  f o r  p l a n t  
h e ig h t  i n  Fg g e n e r a t io n  would have had i n  o b ta in in g  F^ l i n e s  w hich 
w ould have d e s i r e d  p l a n t  h e ig h t ,  th e  a s s o c ia t i o n  betw een p l a n t  h e ig h t  
v a lu e s  o f  Fg and  the: mean p la n t  h e ig h t  o f  co rre sp o n d ed  F^ l i n e s  was 
m easured th ro u g h  c a lc u la t io n  o f  c o r r e l a t i o n  c o e f f i c i e n t .  I t  a l s o  
i n d i c a t e s  th e  d eg ree  o f  h e r i t a b i l i t y  i n  th e  c h a r a c te r .  The r e s u l t  i s  
p r e s e n te d  i n  F ig ,  2 a s  a  s c a t t e r  d iag ram . The means o f  p la n t  h e ig h t  o f 
th e  100 F^ l i n e s  w ere p l o t t e d  a g a in s t  th e  p l a n t  h e ig h t  v a lu e s  o f  th e  
100 Fg p la n t s  from  w hich th e y  were d e r iv e d .
N ote i n  F ig .  2 f o r  p l a n t  h e ig h t  t h a t  th e r e  was a  h ig h ly  s i g n i f i ­
c a n t ,  p o s i t iv e  a s s o c i a t i o n  betw een th e  p la n t  h e ig h t  i n  Fg and th e  mean 
h e ig h t  in  th e  F^ l i n e s .  The c o r r e l a t i o n  c o e f f i c i e n t  o f  0 ,7 8  in d ic a te s  
t h a t  th e r e  was a  s tro n g  ten d en cy  f o r  Fg p la n t s  w ith  s h o r t  s t a t u r e  to  
p roduce  F^ progeny w ith  s h o r t  s t a t u r e  o r  v ic e  v e r s a .  The s e l e c t i o n  
f o r  p l a n t  h e ig h t  i n  Fg g e n e r a t io n  would have been  e f f e c t iv e  i n  o b ta in ­
in g  F^ l i n e s  hav ing  s h o r t  o r  h ig h  mean s t a t u r e .
I t  sh o u ld  be em phasized , how ever, t h a t  s e le c t io n  i n  th e  Fg 
g e n e r a t io n  f o r  p la n t  h e ig h t  would n o t  have been  c o m p le te ly , o r  even  
h ig h ly ,  e f f e c t iv e  I n  o b ta in in g  s h o r t  s t a t u r e  F^ p rogeny . I t  i s  ap p a­
r e n t  from  th e  m agnitude o f th e  c o r r e l a t i o n  c o e f f i c i e n t  t h a t ,  even  w ith  
s e l e c t i o n  in  th e  Fg p o p u la t io n  f o r  s h o r t  s t a t u r e ,  many o f  th e  s e le c te d  
F^ l i n e s  w i l l  n o t have s h o r t  s t a t u r e  and t h a t  many Fg p la n t s  w hich 
w ould have produced F^ l i n e s  w ith  s h o r t  s t a t u r e  w i l l  be d is c a r d e d .
4 ) A p p lic a t io n  to  p la n t  b re e d in g
The r e s u l t s  o f  th e  p re v io u s  g e n e t ic  a n a ly s e s  o f number o f  g en es  
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Fig. 2. Scatter diagram showing relationship between mean 
plant height of the F- lines and plant height of 
the F 2  plants from which F^ lines were derived.
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program  f o r  a  s h o r t  s t a t u r e  ty p e .
Assuming t h a t  3 p a i r s  o f  g en es  g o vern  h e ig h t  o f  p l a n t  i n i  t h i s  
c r o s s j  th e n  i n  o rd e r to  o b ta in  a t  l e a s t  one p l a n t  w ith  h e ig h t  a p p ro x i­
m a te ly  e q u a l  t o  t h a t  o f  th e  XR8 p a r e n t ,  i n  Fg g e n e r a t io n ,  an  Fg 
p o p u la t io n  o f  a t  l e a s t  64 p la n t s  m ust be grow n. I n  p r a c t i c e ,  a t  l e a s t  
5 tim e s  t h i s  number sh o u ld  be p roduced  i n  o rd e r  to  p ro v id e  a g a in s t  
chance and  p r o b a b i l i ty  t h a t  some o f  th e  s h o r t  s t a t u r e  g en o ty p es  may 
be masked by e n v iro n m en ta l e f f e c t s .  I n  th e  p r e s e n t  c a s e ,  th e  in c re a s e d  
number i s  o f  p a r t i c u l a r  v a lu e  because  s h o r t  s t a t u r e  i s  r e c e s s iv e  to  
t a l l  s t a t u r e .
I n  s p i t e  o f  th e  e x is te n c e  o f  p a r t i a l  dom inance, h e r i t a b i l i t y  
v a lu e s  c a lc u la te d  by th r e e  methods w ere found  t o  be m o d era te ly  h ig h  
and  i n t e n s i t y  o f s e l e c t i o n  among in d iv id u a l  p l a n t s  sh o u ld  be r i g i d  and 
w ould be h ig h ly  e f f e c t i v e .
I t  sh o u ld  be p o in te d  o u t t h a t  s h o r t  s t a t u r e  ty p e  th a n  th e  IR8 
c o u ld  be o b ta in e d  w ith o u t d i f f i c u l t y .  The t r a n g r e s s iv e  s e g r e g a t io n  
i n d i c a t e s  th e  p o s s i b i l i t y  o f  s e c u r in g  s h o r te r  s t a t u r e .  From freq u e n cy  
d i s t r i b u t i o n s  o f  th e  F^ l i n e s ,  19 F^ l i n e s  had mean h e ig h t  e q u a l to  
o r  below th e  mean h e ig h t  o f  IR8 p a r e n t .
The e f f e c t  o f  s e l e c t i o n  f o r  p l a n t  h e ig h t  i n  th e  Fg g e n e r a t io n  on 
th e  g e n e r a l  mean o f p la n t  h e ig h t  o f  th e  F^ l i n e s  i s  shown i n  T ab le  11, 
The means p l a n t  h e ig h t  o f  F^ l i n e s  a s  an  av erag e  f o r  th e  e n t i r e  u n se ­
l e c t e d  F^ l i n e s  and  f o r  th e  F^ l i n e s  d e r iv e d  from  s h o r t  s t a t u r e  and 
h ig h  s t a t u r e  o f 3 l e v e l s  o f  s e l e c t i o n  a r e  p re s e n te d .
The g e n e r a l  mean o f  p la n t  h e ig h t  o f  th e  100 F^ l i n e s  (u n s e le c te d )  
was 106 .2  cm. Under 20 , 25 , and 3 0 %  l e v e l s  o f  s e l e c t i o n  f o r  s h o r t  
s t a t u r e  i n  th e  Fg p la n t s  th e  means o f  p la n t  h e ig h t  o f  th e  F^ l i n e s .
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T ab le  11 . Mean o f  p la n t  h e ig h t (cm) f o r  e n t i r e  100 l i n e s  
and  th e  F^ l i n e s  s e l e c t e d  f o r  s h o r t  o r  h ig h  
s t a t u r e  i n  Fg p l a n t s .
% s e le c te d  
i n  Fg p la n ts
Mean o f p la n t  h e ig h t  (cm) o f  F^ l i n e s  From 
100 Fp l i n e s  S h o r t  s t a t u r e 1 H igh s t a t u r e ^
20 106.2 98 .1 116.5
25 106.2 9 8 .2 115.6
30 106.2 98.-5 ■ 115.0
^Mean o f F3 l i n e s  d e r iv e d  from  Fg p la n t s  in  low er 20%, 2.5% , 
and  30% fo® s h o r t  s t a t u r e
‘"Mean o f F3 l i n e s  d e r iv e d  from  Fg p la n t s  in  u p p e r 20%, 25%, 
and  30% f o r  h ig h  s t a t u r e
T ab le  12. F req u en cy , in  % o f  F^ l i n e s  w ith  mean p la n t  h e ig h t  o f  
95 era o r  s h o r t e r ,  and 90 cm o r  s h o r te r  i n  e n t i r e  100 
F-j l i n e s  ( u n s e le c te d  p o p u la t io n )  and  i n  F^ l i n e s  d e r iv e d  
from  s h o r t  s t a t u r e  Fg p l a n t s  ( s e le c te d  p o p u la t io n ) .
P la n t  h e ig h t 100 F^ l i n e s % s e le c te d  in Fp p la n t s
............. 20 25 ■ 30
% Frj l i n e s  95 CI& °r  s h o r te r 11 40 4o 30
% F3 l i n e s  90 .cm o r  s h o r te r 3 . 20. .12 10
w ere 9 8 .1 , 9 8 .2 ,  and  9 8 .5  °ra, r e s p e c t iv e ly .  On th e  o th e r  hand i f  th e
h ig h  s t a t u r e  p l a n t s  had been  s e le c te d  i n  th e  Fg g e n e r a t io n ,  th e  means
o f  p la n t  h e ig h t  o f  1 1 6 .5 , H 5»6» and  115.0  cm would have been o b ta in e d
from  th e  2 0 , 2 5 , and  30^ le v e l s  o f  s e l e c t i o n ,  r e s p e c t iv e ly .  I t  sho u ld
be n o te d  t h a t  th e  means o f  p la n t  h e ig h t  o f  F^ l i n e s  under 3 l e v e l s  o f
s e le c t io n  d id  n o t  change a p p re c ia b ly .  N ote i n  T ab le  11 t h a t  f o r  each
l e v e l  o f s e l e c t i o n  th e  mean o f F_ l i n e s  d e r iv e d  from  s h o r t  s t a t u r e  F„3 2
p la n ts  was a p p re c ia b ly  low er in  mean h e ig h t  th a n  th e  av erag e  o f  th e  
e n t i r e  100 F^ l i n e s  w h ile  th e  mean o f F^ l i n e s  d e r iv e d  from  h ig h  
s t a t u r e  Fg p l a n t s  was c o n s id e ra b ly  above th e  g e n e r a l  mean o f 100 
l i n e s .  I n  each  l e v e l  o f  s e l e c t i o n ,  th e  mean d i f f e r e n c e  betw een th e  
two s e le c te d  p ro g e n ie s  i n  p la n t  h e ig h t  was ap p ro x im a te ly  1? cm.
The e f f e c t  o f  s e l e c t i o n  i n  Fg f o r  p l a n t  h e ig h t  on th e  fre q u e n c y
o f s h o r t  s t a t u r e  F„ l i n e s  i n  th e  F_ g e n e r a t io n  i s  more im p o r ta n t i n
3 3
r i c e  b re e d in g  th a n  th e  e f f e c t  o f  t h i s  s e l e c t i o n  on th e  mean p l a n t  
h e ig h t  o f  th e  F^ p o p u la t io n .  Only s e g re g a te s  w hich meet a  r e q u i r e d  
p la n t  s t a t u r e  a r e  o f  v a lu e  i n  a  b re e d in g  program . D ata  a re  p re s e n te d  
i n  T ab le  12 f o r  two re q u ire m e n ts  o f  h e ig h t  a t  3 l e v e l s  o f s e l e c t i o n ,  
showing th e  r e l a t i v e  fre q u e n c y  o f s h o r t  s t a t u r e  F^ l i n e s  (95 Gm o r 
s h o r te r  and 90 cm o r s h o r te r )  i n  th e  e n t i r e  F^ p o p u la t io n  ( u n s e le c te d  
100 F^ l i n e s )  and  from  20 , 25 , and 30^ l e v e l s  o f  s e l e c t i o n  f o r  s h o r t  
s t a t u r e  i n  th e  Fg g e n e r a t io n .
When 95 cm o r below was u sed  a s  a  r e q u i r e d  p l a n t  s t a t u r e ,  11 F^ 
l i n e s  were fo u n d  i n  th e  u n s e le c te d  F^ p o p u la t io n , w h ile  a t  th e  2 0 , 25 , 
and  3<$ l e v e l s  o f  s e l e c t i o n ,  th e  f r e q u e n c ie s  o f  F^ l i n e s  were ^ 0 , 4 0 , 
an d  30^ , r e s p e c t i v e l y .  The r e l a t i v e  fre q u e n c y  o f  s h o r t  s t a t u r e  o f  95 
cm o r below i n  s e le c te d  F^ l i n e s  was a b o u t 3  t o  ^  t im e s  t h a t  o f  th e
u n s e le c te d  p o p u la t io n .
When 90 cm o r  below  was u sed  a s  a  r e q u i r e d  p la n t  s t a t u r e ,  3 
l i n e s  w ere o b ta in e d  w ith o u t s e l e c t i o n ,  w h ile  a t  th e  2 0 , 25* and 30% 
l e v e l s  o f  s e l e c t i o n ,  th e  f r e q u e n c ie s  o f  F^ l i n e s  w ere 2 0 , 12 , and  10%, 
r e s p e c t iv e ly .  The r e l a t i v e  freq u e n cy  o f  s h o r t  s t a t u r e  l i n e s  was a b o u t 
3 to  6 tim e s  t h a t  o f  th e  u n s e le c te d  p o p u la t io n .
I t  i s  a p p a re n t  t h a t  s e l e c t i o n  in  Fg p la n t s  f o r  s h o r t  s t a t u r e  ty p e  
r e s u l t e d  i n  a  c o n s id e ra b ly  h ig h e r  r e l a t i v e  freq u e n cy  o f  s h o r t  s t a t u r e  
F j  l i n e s  th a n  fo u n d  i n  th e  e n t i r e ,  o r u n s e le c te d ,  p o p u la t io n .  When 
t r a n s l a t e d  i n  te rm s  o f  a  b re e d in g  program , th e s e  d i f f e r e n c e s  would be 
h ig h ly  im p o r ta n t .
I t  sh o u ld  be em phasised  t h a t ,  i n  o rd e r  t o  ta k e  f u l l  ad v en tage  o f  
s e l e c t i o n  f o r  s h o r t  s t a t u r e  i n  th e  Fg g e n e r a t io n ,  p la n s  shou ld  be made 
t o  e s t a b l i s h  a s  many F^ l i n e s  a s  would n o rm a lly  be e s ta b l i s h e d  w ith o u t 
s e l e c t i o n  f o r  s h o r t  s t a t u r e  i n  Fg g e n e r a t io n .  Suppose t h a t  th e  u s u a l  
number o f Fg p la n t s  grown i s  5,000* I f  th e  c ro s se s  in v o lv e d  a re  
com parable t o  S t r a i n  186 x IR 8 , th e  5 ,0 0 0  Fg p la n ts  w ould in c lu d e  
ap p ro x im a te ly  550 , o r 11% t h a t  a r e  c a p a b le  o f  p ro d u c in g  F^ l in e s  w ith  
p la n t  h e ig h t  o f  95 cm o r be low , and a p p ro x im a te ly  I 65 , o r  3%, F^ l i n e s  
w ith  p la n t  h e ig h t  o f  90 cm o r below (T ab le  12) even th ough  s e l e c t io n  
f o r  s h o r t  s t a t u r e  i n  Fg g e n e r a t io n  i s  n o t  p r a c t i c e d .  On th e  o th e r  
hand , i f  p l a n t  h e ig h t  d a ta  a r e  u sed  i n  ch o o sin g  Fg p l a n t s  and 1 ,0 0 0  
(20%) Fg p la n ts  h av in g  s h o r t  s t a t u r e  a r e  s e le c te d  and  grown in  F^ 
g e n e r a t io n ,  a p p ro x im a te ly  ^00 o f  th e  F^ w ould have mean p la n t  h e ig h t  
o f  95 cm 037 below  (4Q%).
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I n h e r i ta n c e  o f  P a n ic le  Number
Number o f  p a n ic le s  p e r  p la n t  was determ ined, by d i r e c t  c o u n t o f  
th e  number o f  p a n ic le s  b e a r in g  f e r t i l e  s p ik e l e t s  on each  p l a n t .  The 
c o u n tin g  was done f o r  in d iv id u a l  p la n t s  a f t e r  h a r v e s t .
1) P a re n ts  and  Fg
T ab le  13 shows th e  fre q u e n c y  d i s t r i b u t i o n s ,  means, s ta n d a rd  
d e v ia t io n s ,  and  c o e f f i c i e n t s  o f  v a r i a t i o n  f o r  number o f  p a n ic l e s .p e r  
p la n t  o f  th e  Fg and th e  p a r e n ts .  The p a n ic le  number among th e  79 TR8 
p la n ts  grown a lo n g  w ith  th e  Fg p o p u la t io n  ran g ed  from  2 t o  15 p a n ic le s ,  
w ith  a  mean number o f  7 .4  p a n ic l e s .  The c o e f f i c i e n t  o f  v a r i a t i o n  was 
a  r e l a t i v e l y  h ig h  3 5 * 3 ^ *  S in ce  IR8 h as  been  an  e s t a b l i s h e d  v a r i e ty  
f o r  a  p e r io d  o f  tim e  an d  s in c e  r i c e  i s  a  h ig h ly  s e l f - f e r t i l i z e d  p l a n t ,  
i t  can  be assum ed t h a t  th e  la rg e  ra n g e  o f  v a r i a t i o n  o f  13 p a n ic le s  
and  r e l a t i v e l y  h ig h  c o e f f i c i e n t  o f  v a r i a t i o n  i n  th e  IR8 p o p u la t io n  
were cau sed  by e n v iro n m e n ta l e f f e c t s  and  t h a t  th e y  were n o t  due to  
g e n e tic  v a r i a t i o n .  C onfirm ing e v id en c e  f o r  su ch  a  c o n c lu s io n  comes 
from  th e  f a c t  t h a t  a l l  th e  r e l e v a n t  l i t e r a t u r e  on p a n ic le  number r e ­
p o r ts  t h a t  t h i s  c h a r a c te r  has a  v e ry  low h e r i t a b i l i t y  and  t h a t  i t  i s  
s u b je c t  t o  a  g r e a t  d e a l  o f  en v iro n m e n ta l v a r i a t i o n .
The p a n ic le  number among th e  5° p la n t s  o f  S t r a i n  186 ra n g e d  from  
2 t o  7 p a n ic l e s ,  w ith  a  mean number o f  4 .5  p a n ic l e s .  The c o e f f i c i e n t  
o f  v a r i a t i o n  was r e l a t i v e l y  h ig h  30 , l b %, As was th e  c a se  i n  th e  IR8 
v a r i e t y ,  i t  can  be assum ed t h a t  th e  S t r a i n  186 was homozygous f o r  
p a n ic le  number and t h a t  th e  ra n g e  o f  5 p a n ic le s  and th e  h ig h  c o e f f i -
T able  13. F requency d i s t r i b u t i o n s ,  means, s ta n d a rd  d e v ia t io n s  and  c o e f f ic ie n t s  
o f  v a r ia t io n  f o r  number o f  p a n ic le s  p e r  p la n t  o f  th e  IR8
and S t r a in  186 p a re n ts  and 476 Fg p la n t s .
P o p u la tio n No, o f  p la n ts  w ith  th e  fo llo w in g  p a n ic le  numbers
G.V.
{% )1 2 3 4 5 6 7 8 $ 10 1 1  '12' 13 14- 18 I 7 18 nuctri
IR8 1 4 4 9  10 17 10 8 7 3 3  1 1 1 7 A 2 .6 1 3 5 .3^
S t r a in  186 3 9 14 12 7 5 4 .5 1 .36 30.16




c i e n t  o f  v a r i a t i o n  w ere a  r e s u l t  o f  a  s t ro n g  In f lu e n c e  o f  en v iro n m en t.
The IR8 p a re n t  had. a  h ig h e r  mean number o f  p a n ic le s  p e r  p la n t
th a n  S t r a i n  186, The mean d i f f e r e n c e  i n  p a n ic le  number o f  2 .9  p a n ic le s  
betw een th e  two p a re n ts  was found  t o  be h ig h ly  s i g n i f i c a n t ,  th e  d i f f e r ­
ence r e q u i r e d  f o r  s ig n i f ic a n c e  a t  th e  5%  l e v e l  o f  p r o b a b i l i t y  b e in g  *-
/  x i .g 8  p a n ic le
/  79 50 ^
= 0 ,6 9  p a n ic le
I t  was concluded  t h a t  th e  o v e rla p p in g  t h a t  occur i n  p a n ic le  
number was cau sed  by th e  h ig h  d e g re e  o f  e n v iro n m e n ta l In f lu e n c e  on 
th e  e x p re s s io n  o f  p a n ic le  number i n  b o th  p a r e n ts .
The p a n ic le  number in  th e  476 Fg p la n t s  ra n g e d  from  1 t o  18 
p a n ic l e s ,  w ith  a  mean number o f  6 .4  p a n ic l e s .  The c o e f f i c i e n t  o f  
v a r i a t i o n  was 4 7 .7 6 ^ , As can be see n  from  th e  fre q u e n c y  d i s t r i b u t i o n  
i n  T ab le  13 , th e r e  was a  c o n tin u o u s  v a r i a t i o n  i n  p a n ic le  number i n  
th e  F g , from  th e  lo w e s t number o f  1 p a n ic le  to  th e  h ig h e s t  number o f  
18 p a n ic l e s ,  sp an n in g  17 p a n ic le s  i n  r a n g e .
I n  r e l a t i o n  to  th e  p a r e n ts ,  th e  F^ mean o f 6 .4  p a n ic le s  was 0 ,45  
p a n ic le  h ig h e r  th a n  th e  a r i th m e t ic  a v e rag e  o f  th e  p a re n t  m eans, and 
was fo u n d  t o  be s i g n i f i c a n t ,  th e  d i f f e r e n c e  r e q u i r e d  f o r  s ig n i f ic a n c e  
a t  th e  5%  l e v e l  o f  p r o b a b i l i t y  b e in g ( -
*  i > 9 7  E a " i ° i e
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= 0 ,4 4  p a n ic le
A lthough  th e  d i f f e r e n c e  o f  0.4-5 betw een  th e  Fg mean o f  6,4- 
p a n ic le s  and. th e  a r i th m e t ic  av e rag e  o f th e  p a re n ts  o f  5 -9 5  p a n ic le s  
was s i g n i f i c a n t ,  t h i s  d i f f e r e n c e  was v e ry  s m a ll  and i t s  i n t e r p r e t a t i o n  
i s  u n d e r ta in .
Due t o  th e  s tro n g  in f lu e n c e  o f  env ironm ent on v a r i a t i o n  f o r  
p a n ic le  num ber, i t  was co ncluded  t h a t  an  a t te m p t to  make a  g e n e t i c  
a n a ly s i s  o f  p a n ic le  number from  Fg d a ta  w ould n o t g iv e  r e s u l t s  o f  
s u f f i c i e n t  r e l i a b i l i t y  to  be w o rth w h ile . I t  i s  a p p a r e n t ,  how ever, 
t h a t  h e r i t a b i l i t y  o f  p a n ic le  number was v e ry  low and  t h a t  s e l e c t i o n  
f o r  p a n ic le  number among in d iv id u a l  Fg p l a n t s  would p ro b a b ly  n o t  
p rove  e f f e c t i v e .
2) P a re n ts  and  F^
The 10 p l o t s  o f IR8 and  th e  10 p lo t s  o f  S t r a i n  186 grown i n  two 
r e p l i c a t i o n s  were u sed  a s  c o n t r o l  p lo t s  f a r  d e te c t in g  th e  e f f e c t  o f  
s o i l  h e te r o g e n e i ty  on th e  number o f  p a n ic le s  i n  th e  e x p e r im e n ta l  a r e a .  
A n a ly s is  o f  v a r ia n c e  f o r  number o f  p a n ic le s  p e r  p la n t  o f  th e  two 
p a re n ts  i s  shown i n  T ab le  14-,
The F - t e s t  f o r  r e p l i c a t i o n s  was n o t  s i g n i f i c a n t ,  i n d ic a t in g  th e  
v a r i a t i o n  among th e  e x p e r im e n ta l  p lo t s  i n  p r o d u c t iv i ty  l e v e l s  o f  th e  
e x p e r im e n ta l a r e a  d id  n o t d i s t u r b  th e  r e s u l t s  o f  number o f  p a n ic l e s  o f  
th e  two p a re n ts  grown i n  th e  a r e a .  The F - t e s t  f a r  th e  d i f f e r e n c e  
betw een  th e  two p a re n ts  was h ig h ly  s i g n i f i c a n t ,  i n d i c a t in g  t h a t  th e  
d i f f e r e n c e  betw een th e  two p a r e n ts  i n  r e s p e c t  to  p a n ic le  number p e r  
p l a n t  was m ain ly  g e n e t i c .
T ab le  14 , A n a ly s is  o f  v a r ia n c e  f o r  number o f  p a n ic le s  
p e r  p l a n t  o f  th e  two p a r e n ts .
S o u rce s  o f 
v a r i a t i o n
D egrees o f  
freedom
Sums o f  
sq u a re s
Mean
s q u a re s P -v a lu e s
R e p l ic a t io n s 9 13 .19 1.46 0 .7 9 ns
V a r ie t i e s 1 95.05 95.05 51,16**
E r ro r 9 16.72 1 .86
n s N o n -s ig n if ic a n t  d i f f e r e n c e
■^•^Significant d i f f e r e n c e  a t  1%  l e v e l  o f  p r o b a b i l i ty
T ab le  15. A n a ly s is  o f  v a r ia n c e  f o r  number o f  p a n ic le s  
p e r  p la n t  o f  th e  100 F j  l i n e s .
S o u rces  o f  D egrees o f  
v a r i a t i o n  freedom
Sums o f  
sq u a res
Mean
sq u a re s F -v a lu e s
R e p l ic a t io n s  1 46 .5 6 46 ,56 9 .42**
l i n e s  99 1 ,4 4 4 .0 8 14 .59 2 .95**
E r r o r  99 489 .11 4 .9 4
^ S i g n i f i c a n t  d i f f e r e n c e  a t  1% l e v e l  o f  p r o b a b i l i t y
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T ab le  15 shows a n a ly s is  o f  v a r ia n c e  f o r  number o f  p a n ic le s  p e r  
p la n t  o f  th e  100 F^ l i n e s .  The F - t e s t  f o r  r e p l i c a t i o n s  was h ig h ly  
s ig n i f i c a n t , : '  i n d ic a t in g  t h a t  th e r e  was a  r e a l  d i f f e r e n c e  i n  number 
o f  p a n ic le s  betw een th e  two r e p l i c a t i o n s .  The F - t e s t  f o r  th e  100 F^ 
l i n e s  was h ig h ly  s i g n i f i c a n t ,  i n d ic a t in g  th e  p re sen c e  o f  g e n e tic  
v a r i a b i l i t y  among th e  100 F^ l i n e s .  The l e a s t  s i g n i f i c a n t  d i f f e r e n c e  
r e q u i r e d  f o r  s ig n i f ic a n c e  a t  th e  5%  l e v e l  o f  p r o b a b i l i t y  w a s i-
J x_g x 1.98  p a n ic le s  
= 4 ,4  p a n ic le s
A summary o f th e  e x p e r im e n ta l d a ta  o b ta in e d  i n  r e s p e c t  t o  th e  
number o f  p a n ic le s  p e r  p la n t  o f  th e  two p a re n ts  and  th e  100 F^ l i n e s  
i s  shown i n  T ab le  1 6 , The t a b l e  shows fre q u e n c y  d i s t r i b u t i o n s  o f  
p a n ic le  num ber, means o f p a n ic le  number, s ta n d a rd  d e v ia t io n s  o f 
p a n ic le  num ber, and c o e f f i c i e n t s  o f  v a r i a t i o n  o f p a n ic le  number o f  th e  
100 F^ l i n e s ,  o f  th e  100 p la n t s  from  10 p l o t s  o f  IR8 , and  o f  th e  100 
p la n t s  from  10 p l o t s  o f S t r a i n  166.
A lthough  th e  F - t e s t  f o r  r e p l i c a t i o n s  i n  th e  a n a ly s i s  o f  v a r ia n c e  
f o r  th e  100 F^ l i n e s  was h ig h ly  s i g n i f i c a n t  a s  shown i n  T ab le  15, 
i n d ic a t in g  a  d i f f e r e n c e  i n  th e  number o f  p a n ic le s  betw een th e  two 
r e p l i c a t i o n s  due t o  s o i l  h e te r o g e n e i ty ,  f o r  conven ience  i n  r e p re s e n ­
t a t i o n  o f  th e  d a t a ,  F^ p la n t s  o f  th e  same F^ l i n e  grown i n  s e p a ra te  
r e p l i c a t i o n s  were combined i n t o  one fre q u e n c y  d i s t r i b u t i o n .
I n  c o n n e c tio n  w ith  T ab le  16 , i t  must be m entioned  t h a t  th e  o rd e r  
i n  w hich F^ l i n e s  ap p ea r i n  th e  t a b l e  d oes n o t  b e a r  any  r e l a t i o n  t o
Table 16, frequency distributions, means, standard deviations, and coefficients of 
variation for number of panicles per plant of the parents and F3 lines.
Population No, of plants in the following panicle number classes 1-3 4-6 7-9 10-12 13-15 16-18 19-21 22-24 25-27 28-30 3I-33 34-36 Total
C.V.
{ % )
IR Q 3 10 25 24 18 11 6 3 100 1 4 .5 5 .4 8 3 7 .7 9
S t r a i n  186 3 18 21 29 18 7 4 100 10 .3 4 .2 3 4 1 .0 7
Fo l in e s *
J  80 3 3 5 2 1 2 16 8 .4 4 .8 4 5 7 .6 2
78 3 4 6 2 3 2 20 8 .5 4 .7 3 55 .62
1 3 2 2 1 5 13 8 .9 5 .2 2 5 8 .7 2
20 3 1 1 4 2 - 1 12 9 .1 5 .6 4 62.03
101 1 4 4 3 3 1 16 9 .2 4 .2 4 4 6 ,0 5
62 2 4 5 3 4 1 - 1 20 9 .6 5 .2 8 5 5 .0 5
100 . 2 3 5 5 3 - 1 1 20 1 0 .0 5 .3 6 53 .6 0
7 1 3 5 6 2 2 1 20 1 0 .1 4 .5 5 45.10
58 7 4 1 3 2 1 18 1 0 .1 4 .9 4 4 8 .9 2
76 4 4 7 1 2 - 1 19 10.3 4 .7 2 4 5 .8 7
104 3 3 2 3 5 - 2 1 19 10.6 7 .37 69 .57
24 1 1 6 5 3 1 2 19 10,7 4 .7 0 4 3 .93
23 3 4 4 1 s - 3 1 1 - - 1 18 1 0 .8 8 .3 9 77 .68
34 * 1 6 3 4 1 2 - 1 1 19 1 0 .8 7 .2 3 6 6 .9 9
3 5 4 3 3 4 1 20 1 0 .9 4 .9 6 4 5 .5 4
77 3 3 6 4 3 19 1 0 .9 3 .9 4 36 .17
11 1 1 4 8 2 3 - - a* 1 20 1 1 .0 5 .6 3 5 1 .2 1
73 3 3 7 6 1 20 1 1 .0 3 .4 4 31.28
52 2 1 4 3 6 1 2 19 1 1 .1 5 .1 9 4 6 .7 6
50 1 4 1 6 - 3 2 17 1 1 .2 5 .6 2 50 .1 4
67 1 4 5 2 2 1 1 1 1 18 1 1 .2 6 .8 0 60 .75
¥
Table 16, Continued.
„ n. __ No, of plants in the following panicle number classes o ~
3 lin es‘ T-34--6''7-9 10-12 1 3 -y  16-18 19-21'22-24 25-27"28-30 31-33 34-36 (#)
60 2 5 5 6 l 1 18 11.2 6.80 60 .75
99 2 - 5 3 6 3 1 20 11 .3 4 .8 4 4 2 .8 1
105 3 2 2 4 5 1 - 2 19 11 .3 6 .25 55-30
32 2 3 3 5 1 1 1 2 18 1 1 .4 6 .5 4 57 .39
79 6 9 3 1 - 1 20 1 1 .4  ■ 3.68 32.26
103 2 4 6 1 - - 1 1 15 1 1 .4 5 .87 51 .56
9 2 5 6 3 3 1 20 11 .5 4 .1 6 36.18
4o 1 1 3 2 1 1 2 11 11 .5 5 .92 51.50
i4 ­ 3 5 3 3 3 3 20 11.6 5 .2 0 44 ,79
86 2 l 5 - 5 2 2 17 11.6 5 .7 1 4 9 .19
106 2 7 3 5 1 - 2 20 11.6 5 .1 1 4 4 .08
4-9 1 3 4 1 5 3 1 1 19 11 .7 5 .73 4 8 .99
68 1 1 5 2 9 1 - 1 20 H .7 4 .6 5 39 .79
91 2 2 1 5 5 3 - 1 19 11 .7 5 .10 43 .63
2 3 2 1 3 6 4 - 1 20 11.8 5 .8 9 49 .93
38 5 3 3 1 4 2 1 19 1 1 .9 6.00 50.46
42 2 4 2 2 3 1 1 2 - 1 18 1 1 .9 7 .90 66,42
81 3 4 4 4 3 1 - 1 20 12,0 4 .83 40 .2 9
57 3 3 3 3 4 1 17 12.0 4 .8 3 40 .2 9
102 1 6 4 6 - 3 20 12.0 4 .3 8 36.52
28 1 2 3 3 2 3 2 1 17 12.1 6.02 49 .75
35 3 5 6 - 2 3 - - 1 20 12.1 6 .78 56 .05
46 1 3 2 3 2 2 1 - - l 15 12.1 7 .58 62 .63
63 2 - 3 6 4 4 1 20 12.1 4 .7 8 39 .53
15 2 2 6 4 6 20 12.2 3.96 32 .50
30 3 1 2 3 2 3 - 2 16 12.2 6 .8 9 5 6 .4 9
56 3 4 1 3 ~ 2 3 16 12.2 6 . 8? 56.35
70 4 - 2 l 2 2 - 1 12 12.2 8 .42 69 .04
VJI
T able  16, C ontinued ,
No, o f  p la n ts  in  th e  fo llo w in g  p a n ic le  number c la s s e s  m
3 l i n e s |  i_ 3  4-6  7 -9  10-12 13-15 16-18 19-21 22-24 25-27 28-30 31-33 34-36 T o ta l  * s  W
72 3 3 3 6 3 2 20 12 .2 4 .7 2 38 .6?
90 2 4 6 2 3 2 ' 1 20 12 .2 5 .1 1 4 1 .9 1
93 1 7 4 4 2 1 ** - - 1 20 12 .2 5 .9 5 4 8 .7 1
48 4 3 2 6 1 2 1 1 20 12 .3 5 .9 5 4 8 .38
108 2 3 7 4 3 - - - - 1 20 12 .3 5 .8 0 4 7 .18
10 1 2 4 4 1 3 2 2 1 20 1 2 .4 6 .86 55.32
26 1 1 5 3 4 1 - 3 18 1 2 .4 6 ,1 1 4 9 .2 5
5 2 3 3 7 2 2 - 1 20 12.6 5 .2 7 41 .85
25 3 3 3 6 2 2 1 20 12.6 5 .1 9 41 .22
2? 1 4 6 3 3 1 1 19 12 .6 4 ,6 2 36 .69
36 1 3 3 2 5 2 2 M 1 19 12.6 6 ,20 49 .20
5^ 3 1 5 3 5 1 18 12.6 4 .6 3 36.76
97 1 3 1 ■ 4 5 2 3 1 20 12.6 5 .7 9 4 5 .9 9
4? 1 1 7 _ 4 4 1 1 1 20 12 .7 6 .90 5 4 .3 4
75 1 1 3 4 2 - 3 1 14 12 .7 6 .7 5 53 .12
82 4 1 4 2 2 3 1 17 1 2 .7 6 .3 6 50 .11
13 3 3 2 5 1 3 - 1 18 12 .9 6 ,0 1 46 .52
98 2 5 3 3 - 4 1 18 1 2 .9 6 ,10 4 7 .2 9
53 4 1 3 1 2 4 1 1 - 2 19 13.0 8.67 66.72
71 1 M . 1 4 6 13.0 3 .7 9 29 .19
31 1 2 2 4 5 1 2 - 1 1 19 13 .1 6 .90 52.70
8 4 6 4 3 3 20 13 .3 4 .1 2 30 .94
10 1 2 4 4 1 3 2 2 1 20 13 .3 6 .80 51 .16
61 1 3 2 3 3 2 1 1 2 18 13 .3 7 .26 5 ^ .6 1
45 1 5 3 3 5 1 - 2 20 13 .5 5 .8 9 43 .62
107 1 3 2 3 1 - - 1 1 12 13 .5 6 .7 0 49 .65
33 2 2 4 4 2 3 17 13 .6 6 .0 5 4 4 .4 7
Table 16. Continued,
_. No. o f  p la n ts  in  th e  fo llo w in g  p a n ic le  number c la s s e s ________ T o ta l  x s
3 lnesl 1-3 4-6 7-9 10-12 13-15 16-18 19-21 22-24 25-2? £8-30 31-33 34-36
92 2 1 6 1 3 3 _ 2 1 1 20 13.'6 8,08 59.4-5
59 1 5 3 4 1 3 1 - 1 19 13 .7 6 .7 1 48 .98
96 1 - 3 3 8 2 - 1 - - - 1 19 13 .7 6 ,7 4 49 .23
16 1 3 4 2 3 2 - 1 16 13 .8 5 .5 7 40 .40
64 2 3 4 3 2 3 2 1 20 13 .9 6 .2 4 44 .88
89 1 2 8 1 4 2 1 1 20 1 4 .1 5 .4 2 38 .44
4 1 1 3 1 3 2 - 1 12 14 .2 5 .9 1 41 .60
9 5 l - 4 2 2 3 4 - 1 17 1 4 .3 6 .2 3 4 3 .5 5
74 5 3 l - - - 1 10 1 4 .3 5 .5 6 38 .87
12 3 2 1 7 2 2 2 - 1 20 14.5 6 .4 8 44 .67
18 1 - 1 1 3 4 3 13 1 4 .9 5.22 35 .05
83 1 2 1 9 2 3 2 20 1 4 .9 4 .7 8 32.07
19 1 4 5 5 3 1 - 1 20 15.0 4 .9 9 33.26
37 3 2 3 1 3 3 1 1 - - 1 18 1 5 .3 8.56 55.96
6 3 3 4 - 1 - 1 - 1 13 1 5 .7 7 .3 4 46 .73
29 2 2 1 1 1 - 1 1 9 15.7 7 .6 5 48 .76
94 2 2 3 - 4 2 1 2 1 1? 15 .8 7 .5 0 4 7 .45
69 1 3 - 4 2 3 4 17 1 5 .9 5 .9 9 37 .70
41 3 1 l 1 4 2 - 1 1 1 15 1 6 .1 8.52 52 .93
51 1 1 4 2 1 1 3 2 3 1 19 16 ,3 8 .3 1 51.30
39 1 3 1 3 8 2 2 20 1 8 .4 5 .0 0 27.20
85 1 1 - 1 3 - 2 3 1 1 13 20 .0 8 .0 8 40 .3 9
84 1 _ — - — 2 - — 1 4 20 .7  10.60 5 1 .2 1
55 I — — 2 1 1 1 6 25.8  10 .64 41 .2 4
\o-o
th e  o rd e r  i n  w hich th e y  o c c u r re d  i n  th e  f i e l d .  I n  th e  t a b l e  th e y  a r e  
in c r e a s in g  i n  m agn itude  o f  th e  F^ l i n e  mean f o r  p a n ic l e  num ber.
The mean number o f  p a n ic l e s  p e r  p l a n t  o f  th e  p a r e n ts  e s t im a te d  
from  10 p l o t s  e ach  w ere  1 4 ,5  p a n ic l e s  f o r  IR 8 , and  1 0 ,3  p a n ic l e s  f o r  
S t r a i n  186 . The mean d i f f e r e n c e  betw een  the. p a r e n ts  o f  4 ,2  p a n ic l e s  
was a p p r e c ia b le  an d  r e p r e s e n t s  a  m easure o f  t h e i r  g e n e t i c  d i f f e r e n c e .  
The g e n e r a l  mean o f  th e  p a n ic le  number o f  th e  100 F^ l i n e s  was 
1 2 ,7  p a n i c l e s .  Among th e  100 l i n e s  th e  mean number o f  p a n ic l e s  
ra n g e d  fro m  8 ,4  t o  25.8  p a n ic le s  an d  showed c o n tin u o u s  v a r i a t i o n  
i n d i c a t i n g  p o ly g e n ic  i n h e r i t a n c e .
I n  r e l a t i o n  t o  b o th  p a r e n t s ,  i t  was fo u n d  t h a t  th e  g e n e r a l  mean 
o f  100 F^ l i n e s  o f  1 2 ,7  p a n ic l e s  was 0 .1  p a n ic le  h ig h e r  th a n  th e  a r i t h ­
m e tic  mean o f  th e  tw o p a r e n t s ,  w hich  was 1 2 .6  p a n i c l e s .  T h is  mean 
d i f f e r e n c e  i s  s m a ll  an d  n o n - s i g n i f i c a n t .
The mean p a n ic le  num bers o f  th e  F^ l i n e s  a p p e a re d  t o  show t r a n s -  
g r e s s iv e  s e g r e g a t io n  f a r  h ig h  p a n ic le  num ber, A la r g e  number o f  F^ 
l i n e s  had  mean p a n ic le  number e q u a l  t o  o r  h ig h e r  th a n  t h a t  o f  IR 8 .
T h is  s u g g e s ts  th e  p o s s i b i l i t y  o f  o b ta in in g  l i n e s  h a v in g  h ig h e r  mean 
p a n ic le  num bers th a n  i n  IR 8 .
S in c e  th e  p a n ic le  number i s  l a r g e l y  in f lu e n c e d  by th e  e n v iro n ­
m e n ta l e f f e c t s ,  and  a t te m p t  t o  make a  g e n e t i c  a n a l y s i s  c o n c e rn in g  
number o f  g e n e s  c o n t r o l l e d  would n o t  g iv e  r e s u l t  o f  s u f f i c i e n t  r e l i a ­
b i l i t y  t o  be w o rth w h ile .
3) H e r i t a b i l i t y  o f  p a n ic le  number
The h e r i t a b i l i t y  o f  th e  p a n ic le  number p e r  p l a n t  was d e te rm in e d  
i n  t h r e e  fo rm s f a r  th e  F^ d a t a .  I n  one fo rm  I t  was com puted fro m  th e  
v a r ia n c e  com ponent o f  e r r o r  i n  th e  a n a l y s i s  o f  v a r ia n c e  f o r  p a n ic le
num ber, T h is  component was u sed  a s  an  e s t im a te  o f  en v iro n m en ta l 
v a r ia n c e .  As m entioned  i n  th e  M a te r ia ls  and Methods th e  v a r ia n c e  
com ponent f o r  th e  e r r o r  component s u b t r a c te d  from  th e  v a r ia n c e  f o r  
among F^ l i n e s  and  th e n  d iv id e d  by th e  number o f  r e p l i c a t i o n s ,  r e s u l t ­
in g  an  e s t im a te  o f  g e n e t ic  v a r ia n c e  among th e  F^ l i n e s .  The pheno ty ­
p ic  v a r ia n c e  i s  o b ta in e d  by an  a d d i t io n  o f  th e  e n v iro n m e n ta l v a r ia n c e  
and  th e  g e n e t ic  v a r ia n c e .  The h e r i t a b i l i t y  v a lu e  i s  a  r a t i o  o f  geno­
ty p ic  v a r ia n c e  and  p h e n o ty p ic  v a r ia n c e .  By th e  u se  o f  t h i s  method th e  
v a lu e  o f  0 ,4 9  was o b ta in e d  f o r  th e  h e r i t a b i l i t y  o f  p a n ic le  ;number.
The h e r i t a b i l i t y  v a lu e  o f  0 ,4 9  f o r  p a n ic le  number was c o n s id e re d  to  be 
m o d e ra te ly  h ig h  s in c e  th e  number o f p a n ic le s  p e r  p l a n t  i s  s u b je c t  to  
a  g r e a t  d e a l  o f  e n v iro n m e n ta l v a r i a t i o n  and th e  h e r i t a b i l i t y  was 
o b ta in e d  from  a n a ly s i s  o f  v a r ia n c e  o f th e  ex p erim en t w ith  o n ly  two 
r e p l i c a t i o n s .  I t  a t  l e a s t  su g g e s te d , i n  t h i s  c a s e ,  t h a t  l i n e  s e le c ­
t i o n  f o r  p a n ic le  number sh o u ld  be m o d e ra te ly  e f f e c t i v e .
I n  a n o th e r  method f o r  e s t im a tin g  h e r i t a b i l i t y ,  i t  i s  e x p re ssed
a s  th e  r e g r e s s io n  o f  F„ l i n e  means on t h e i r  c o rre sp o n d in g  F^ p a r e n ta l  
*
v a lu e s .  The v a lu e  o f  0 .1 4  was o b ta in e d  f o r  h e r i t a b i l i t y  o f  p a n ic le  
num ber. The v a lu e  was n o t  s i g n i f i c a n t  and  was c o n s id e re d  t o  be v e ry  
low , i n d ic a t in g  t h a t  s e l e c t i o n  f o r  number o f  p a n ic le s  on in d iv id u a l  
p l a n t  b a s i s  i n  th e  F^ g e n e r a t io n  i s  n o t  e f f e c t i v e .
The r e s u l t s  o f  e s t im a t in g  th e  h e r i t a b i l i t y  from  th e  two methods 
d id  n o t  a g re e  w ith  each  o th e r .  The v a lu e  e s t im a te d  from  th e  v a r ia n c e  
com ponents o f th e  a n a ly s i s  o f  v a r ia n c e  i s  c o n s id e ra b ly  h ig h e r  th a n  
t h a t  o b ta in e d  from  th e  r e g r e s s io n  a n a l y s i s , The e x p la n a t io n  f o r  
t h i s  d i f f e r e n c e  i s  u n c e r ta in .  However, a s  p o in te d  o u t e a r l i e r ,  i t  
i s  a p p a re n t  from  th e  d a ta  t h a t  env ironm en t had a  v e ry  s tro n g
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influence on number of panicles per plant. This suggests that the 
extremely low, non-significant estimate of heritability obtained by 
regression is mere reliable.
Correlation between the 100 Fg plants and their 100 lines was 
calculated fan number of panicles per plant. This estimate also 
measures an association between parents and their offspring. It also 
indicates the degree of heritability in the character. The correla­
tion coefficient between the values of Fg plants and the mean lines of 
F^ lines derived from them was 0.16 for panicle number. The correla­
tion coefficient was very low and non-significant indicating very 
loose association between the Fg plants and the F^ lines in the number 
of panicles per plant.
In Fig, 3 is presented a scatter diagram that illustrates the 
positive but weak association between the number of panicles of Fg 
plants and the mean number of panicles of the corresponded F^ lines.
The mean panicle number of 100 F^ lines were plotted against the 
panicle number of the 100 Fg plants from which they were derived.
It is apparent from the very low magnitude of the correlation 
coefficient of 0,16 and the scatter diagram that the selection for 
number of panicle per plant in the Fg plants would not have been 
effective in obtaining F^ lines having low or high mean number of 
panicles.
4) Application to plant breeding
The results of the previous genetic analyses do not appear 
promising for a breeding program involving number of panicles per 
plant. Although the heritability value obtained from the variance 
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Fig. 3. Scatter diagram showing relationship between mean 
of panicles per plant of F- lines and number of 
panicles per plant of F2  plants from which F^ 
lines were derived.
moderately high the low value obtained from the regression method of 
0.14- was confirmed by correlation coefficient of 0.16 indicating little 
association between the Fg plants and their corresponding F^ lines. 
There was a weak tendency for the high panicle number Fg plants to 
produce high panicle number F^ lines. It is apparent that environment 
played a strong influence on the expression of panicle number and the 
heritability of this character was very low. It was concluded that 
selection for panicle number among individual F^ plants would probably 
not prove effective.
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Inheritance of Weight per Seed
Weight per seed was measured and expressed as the 300-seed weight, 
which is defined as weight in grams of 300 normal seeds, selected at 
random from the seeds of each plant. Measurements for this character
1) Parents and Fg
Table 17 presents the data on 300-seed weight for the parents and 
the Fg population. The 300-seed weight measurements in the 69 plants 
of IR8 ranged from 8,6 to 9*8 gi with a mean of 9.2 g. The coefficient 
of variation was 2.83^, The 300-seed weight of 50 plants of Strain 
186 ranged from 7.? to 8,9 St with a mean of 8,3 g* The coefficient 
of variation was 3 .25^.
The mean difference in 300-seed weight of 0.9 g between the two 
parents was found to be highly significant, the difference required 
for significance at the 5% level of probability beingt-
were taken on an individual plant basis in the Fg and generations 
and in the two parents when grown with the Fg and F^ populations.
0,10 g
It was concluded that the mean difference of 0,9 g in 300-seed 
weight between the two parents was due in part to genetic causes.
T able  17 . Frequency d i s t r i b u t i o n s ,  means, s ta n d a rd  d e v ia t io n s  and  c o e f f i c i e n t s  o f  v a r i a t io n
f o r  th e  p a re n ts  and  326 Fg p la n t s  in  r e s p e c t  to  300-seed, w e ig h t, i n g .
P o p u la tio n
No, o f  p la n ts  w ith  fo llo w in g  c la s s  c e n te rs  ( i n  g) G.V.
6 .5  6 .8  7 .1  7 .4  7 .7  8 .0  8 .3  8 .6  8 .9  9 .2  9 .5  9 .8  1 0 ,1  1 0 .4  10 ,7  11 .0
X s
{% )
IK8 1 22 29 14 3 9 .2 .26 2 .83
S t r a in  186 2 17 18 12 1 8 .3 .27 3 .2 5
F2 4  11 23 36 30 49 36 45 29 22 12 9 12 6 1 1 8 .3 .86 10.36
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The 300-seed weight measurements among the 326 Fg plants ranged 
ficom 6.5 to 11.0 g, with a mean of 8.3 g. The coefficient of variation 
was 10,36^, a value which is considerably higher than found in the 
parents. This indicates segregation for 300-seed weight in the Fg 
population. As can be seen from the frequency distribution in Table 
1 7, there was a continuous variation in the Fg, ranging from the lowest 
weight of 6 .5  g *to the highest weight 11.0 g.
In relation to the parents, it was found that the Fg mean was 
equal to the mean of the Strain 186 parent. The Fg mean of 8.3 g was 
less than the arithmetic mean of the two parents of 8.75 g » by 0.4-5 g« 
The difference required for significance at the 5% level of probability 
was t
It was concluded that the mean difference of 0.4-5 8 in 300-seed 
weight between the arithmetic average of the parents and the mean of 
Fg population was highly significant. This difference was rather 
large indicating a degree of dominance for low seed weight. Further 
evidence supporting the presence of dominance was the fact that the 
Fg frequency distribution showed skewness toward the lower end of the 
range, indicating partial dominance for light seed weight. According 
to Nagai (4-1) dominance of light seed weight has been reported at the 
Kinai Station; a small kernel mutant behaved as dominant over the 
Shirozasa variety, a medium-large sized kernel. Another Instance of
0.11 g
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dom inance was fo u n d  in  a  c r o s s  "between Sh inshu-K aneko , a  sm a ll k e rn e l  
v a r i e t y ,  and  Minowase, a  l a r g e  k e rn e l v a r i e t y .
As shown i n  T ab le  1 ? , o f th e  P^ p la n t s  w ere l i g h t e r  i n  300- 
seed  w e ig h t th a n  th e  l i g h t e s t  p la n ts  o f  S t r a i n  186 and 20 Fg p l a n t s  
w ere h e a v ie r  th a n  th e  h e a v ie s t  p la n ts  o f  th e  IR 8, The Fg r e s u l t s  
su g g e s te d  s t r o n g ly  t h a t  t r a n s g r e s s iv e  s e g r e g a t io n  o c c u rre d  f o r  l i g h t e r  
s ee d  w e ig h t th a n  S t r a i n  186 and  f o r  h e a v ie r  seed  w e ig h t th a n  IR 8 . The 
20 h e a v ie r  seed  w e ig h t Fg p l a n t s  from  326 Fg p la n t s  r e p r e s e n t  a p p ro x i­
m a te ly  6%  o f th e  t o t a l  Fg p o p u la t io n . A lthough  one can  n o t be c e r t a i n  
o f  th e  g en o ty p es  o f  th e s e  heavy seed  w e ig h t Fg p l a n t s ,  th e  r e l a t i v e l y  
h ig h  fre q u e n c y  o f  6%  i s  a n  i n d ic a t io n  t h a t  g en o ty p es  f o r  h e a v ie r  seed  
w e ig h t p la n t s  th a n  th e  IR8 o c c u rre d . I f  th e  t r a n s g r e s s iv e  s e g re g a t io n  
o f d e g re e  o ccu rs  so  commonly f o r  th e  see d  w e ig h t, i t  i s  obv ious t h a t  
th e  r i c e  b re e d e r  i s  n o t r e s t r i c t e d  i n  h y b r id i z a t io n  program s t o  com­
b in a t io n s  h av in g  seed  w e ig h t w ith in  th e  ra n g e  o f  th e  p a r e n ts .
The o c cu rren c e  o f t r a n s g r e s s iv e  v a r i a t i o n  in d ic a te d  t h a t  th e  
p a r e n ts  d i f f e r e d  i n  r e s p e c t  to  more th a n  one p a i r  o f  genes c o n t r o l l in g  
th e  see d  w e ig h t. The m o d if ied  C a s tle -W rig h t fo rm u a l gave an  e s t im a te  
f o r  th e  minimum number o f g e n es  in v o lv e d  o f 0 ,1 5 . However, one o f 
th e  a ssu m p tio n s  upon which th e  C a s tle -W rig h t fo rm u la  i s  b a se d , nam ely, 
t h a t  a l l  o f th e  g en es  f o r  th e  h ig h  e x p re s s io n  o f  a  p a r t i c u l a r  c h a ra c ­
t e r  a r e  i n  one p a r e n t  i n  a  homozygous c o n d i t io n  an d  th e  a l l e l e s  o f  
th e s e  genes a r e  i n  th e  o th e r  p a r e n t ,  was n o t v a l i d  i n  t h i s  s tu d y .
Such a  d e p a r tu re  from  th e  b a s ic  a ssu m p tio n s  le a d s  t o  an  u n d e r e s t i ­
m ation  o f  th e  number o f  g e n es  by w hich th e  p a re n ts  d i f f e r .  T h e re fo re , 
th e  e s t im a te  number o f g en es  in v o lv e d  by u se  o f  th e  C a s tle -W rig h t 
fo rm u la  was o f  l i t t l e  v a lu e  i n  th e  p r e s e n t  c a se .
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2) P a r e n ts  and. F^ l i n e s
A n a ly s is  o f v a r ia n c e  f o r  300-seed, w e ig h t o f  th e  two p a re n ts  i s  
shown i n  T ab le  18 . The F - t e s t  f o r  r e p l i c a t i o n s  was n o t s i g n i f i c a n t ,  
in d ic a t in g  t h a t  th e  r e s u l t s  o f  th e  300-s e e d  w e ig h t were n o t a f f e c t e d  
by s o i l  h e te r o g e n e i ty .  The F - t e s t  f o r  th e  two p a re n ts  was h ig h ly  
s i g n i f i c a n t ,  i n d ic a t in g  t h a t  th e  d i f f e r e n c e  i n  th e  300- s e e d  w eig h t 
betw een th e  p a re n ts  was p a r t i a l l y  g e n e t i c ,  th e  l e a s t  s i g n i f i c a n t  
d i f f e r e n c e  r e q u i r e d  a t  th e  l e v e l  o f  p r o b a b i l i t y  b e in g s -
T ab le  19 shows a n a ly s i s  o f  v a r ia n c e  f o r  3 0 0 -seed  w eig h t o f  th e
The F - t e s t  f o r  r e p l i c a t i o n s  was n o t  s i g n i f i c a n t ,  in d ic a t in g  
th e re  was no d i f f e r e n c e  betw een th e  two r e p l i c a t i o n s  i n  300- s e e d
s i g n i f i c a n t  d i f f e r e n c e  r e q u i r e d  f o r  s ig n i f ic a n c e  a t  th e  5%  l e v e l  o f  
p r o b a b i l i t y  w asi
0 .075  g
100 F^ l i n e s .  I t  m ust be m entioned  t h a t  th e  means o f in d iv id u a l  
p la n t s  o f  th e  100 F^ l i n e s  was u sed  i n  th e  a n a ly s i s  o f v a r ia n c e .
w e ig h t. The F - t e s t  f o r  th e  100 F^ l i n e s  was h ig h ly  s i g n i f i c a n t ,  




T able  1 8 . A n a ly s is  o f  v a r ia n c e  f o r  3 0 0 -seed  w eig h t o f  
th e  two p a r e n ts .
S o u rces  o f 
v a r i a t i o n
D egrees o f 
freedom
Sums o f 
sq u a re s
Mean
sq u a re s F -v a lu e s
R e p l ic a t io n s 9 .06185 .0069 1 .2 8 ns
V a r i e t i e s 1 .58785 .5678 106.02**
E r r o r 9 .0^820 .0054
^ R o n - s i g n i f i c a n t  d i f f e r e n c e
* * S ig n i f ic a n t  d i f f e r e n c e  a t  1% l e v e l  o f  p r o b a b i l i ty
T a b le  19. A n a ly s is  o f  v a r ia n c e  f o r  3 0 0 -seed  w e ig h t 
o f  th e  100 F-j l i n e s .
S o u rce s  o f D egrees o f Sums o f Mean
v a r i a t i o n freedom sq u a re s sq u a re s F .-values
R e p l ic a t io n s 1 0 .0 4 0 .0 4 0 ,24ns
V a r ie t i e s 99 110.21 1 .1 1 7.49**
E r r o r .99 14 .71 0 .1 4
ftS N o n -s ig n if ic a n t d i f f e r e n c e
* * S ig n i f ic a n t  d i f f e r e n c e  a t  1% l e v e l  o f  p r o b a b i l i ty
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A summary o f  th e  e x p e r im e n ta l  d a ta  o b ta in e d  w ith  r e g a r d  t o  3 0 0 -seed  
w eig h t o f  th e  p a r e n ts  an d  th e  100 F^ l i n e s  i s  p r e s e n te d  i n  T ab le  20 ,
The t a b l e  shows f re q u e n c y  d i s t r i b u t i o n s ,  s ta n d a r d  d e v i a t i o n s ,  an d  coe­
f f i c i e n t s  o f  v a r i a t i o n  o f  t h e  100 p la n t s  fro m  10 p l o t s  o f  IR 8 , th e  100 
p l a n t s  from  10 p l o t s  o f  S t r a i n  186, and 100 l i n e s .  T hese 100 
l i n e s  r e p r e s e n t  a  random  sam ple o f  100 Fg p l a n t s  o f  th e  Fg p o p u la t io n .
I n  c o n n e c tio n  w ith  T a b le  2 0 , i t  m ust be m entioned  t h a t  th e  o rd e r  
i n  w hich F^ l i n e s  a p p e a r  i n  th e  t a b l e  d o es  n o t  b e a r  any  r e l a t i o n  t o  th e  
o rd e r  i n  w hich  th e y  o c c u r re d  i n  th e  f i e l d .  I n  th e  t a b l e  th e y  a r e  
p r e s e n te d  i n  in c r e a s in g  o rd e r  o f  m agnitude o f  th e  l i n e  m eans. The c r i ­
t e r i o n  f o r  com bining  F^ p l a n t s  from  th e  tw o p l o t s  grown o f  each  l i n e  
i n t o  one f re q u e n c y  d i s t r i b u t i o n  was th e  same a s  t h a t  u se d  f o r  th e  p r e ­
v io u s  c h a r a c te r s  i n  th e  s tu d y .
The mean 3 0 0 -se ed  w e ig h t o f  th e  100 p l a n t s  o f IR8 was 8 ,7 5  g» w ith  
a  c o e f f i c i e n t  o f  v a r i a t i o n  o f 2 .0 8 $ . The 100 p la n t s  o f  S t r a i n  186 had 
a  mean o f  300- s e e d  w e ig h t o f  8 .4 2  g  w ith  a  c o e f f i c i e n t  o f  v a r i a t i o n  o f 
2 ,7 8 $ . The mean d i f f e r e n c e  i n  th e  3 0 0 -se ed  w e ig h t be tw een  th e  two 
p a r e n ts  o f  0 .3 3  g was s m a l l  b u t  r e p r e s e n t  a  m easure o f  t h e i r  g e n e t i c  
d i f f e r e n c e .  The d i f f e r e n c e  r e q u i r e d  f o r  s ig n i f i c a n c e  a t  th e  5$ l e v e l  
o f  p r o b a b i l i t y  c a lc u la t e d  by u s in g  th e  s t a t i s t i c a l  v a lu e s  from  th e  
f r e q u e n c y  d i s t r i b u t i o n s  o f  th e  two p a re n ts  w as:
0 -1 8 2 + Q j g t  x x ,9 8  g 
100 100
= 0.058  g
T able 20. Frequency d i s t r i b u t i o n s ,  means, s ta n d a rd  d e v ia t io n s ,  and c o e f f i c i e n t s  
o f v a r i a t io n  f o r  300-s e e d  w eig h t o f  th e  p a re n ts  and 100 F^ l i n e s .
_ . .  No, o f  p la n ts  i n  th e  fo llo w in g  c la s s  c e n te r s  ( i n  g ) r= „ 9\Y*
Population — - . - 6.;e. ^  '10JTSd .y  TOtal *  S W
IR8 1 48 43 5 100 8 .75 0 .18 2 .0 8
S t r a in  186 1 5 53 35 4 2 100 ■8 .4 2 0 ,23 2 .7 8
Fq l i n e  no .
3 52 9 3 3 1 1 1 18 6 .23 0 .48 7 .7 6
3 4 5 3 5 - 1 18 6 ,4 1 0 .42 6 .5 8
96 2 6 4 1 2 3 1 19 6 .6 2 0.56 8 .4 5
71 2 - - 2 1 - 1 6 6,67 0.70 10.53
82 1 3 2 1 4 2 1 - - l 15 6 ,6 8 0 .75 11 .21
8 2 5 3 6 1 - l l 1 20 6 .6 9 O.65 9 .77
17 1 3 5 5 2 20 6.69 0 ,4 1 6 .2 0
34 2 3 5 1 3 - l - - - 1 16 6 .6 9 0 .75 11.30
36 2 1 - 4 1 4 3 1 1 17 6 .7 1 0.83 12.30
91 2 1 4 - 5 3 2 1 18 6 .7 9 0 ,6 4 9 .4 4
9 1 6 5 4 2 1 19 6 .8 5 0 .3 9 5 .70
82 1 3 2 l 4 2 1 — - l 15 6 .8 9 0 .7 1 10,26
76 2 1 4 3 — 3 5 - 1 19 7 .02 0.70 9 .95
19 1 — 2 3 7 6 — - 1 20 7 .07 0 .48 6 .8 1
35 1 — 3 7 3 3 l - - 2 20 7 .1 1 0.72 10.08
6 2 2 . . M 1 4 2 1 1 13 7 .1 4 0 .80 11 .28
m 2 - 2 4 7 .1 5 0 .35 4 .9 1
93 1 3 l 2 6 2 1 3 - - - 1 20 7 .15 0 .7 9 11 .00
7 1 2 1 2 4 3 2 1 1 1 18 7 .1 8 0 .73 10 .11
54 2 4 4 5 1 - 1 - 1 18 7 .26 0 .60 8.30
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Ta"ble 20, Continued.
. Ho. o f  p la n t s  i n  th e  fo llo w in g  c la s s  c e n te r s  ( i n  g)________
3 in e  n o * 5.9  6.2  6 .5  6.8  7 .1  7.4- 7 .7  8.0  8.3  8.6  8 .9  9 .2  9-5  9.8  10.1  1 0 .4  10.?  x  s
12 1 2 1 2 3 3 3 4 1 20 7 .30 0 .6 9 9 .48
45 2 2 3 2 2 6 1 1 - 1 20 7 .3 1 0.71 9 .70
27 3 4 1 4 4 1 1 1 19 7 .3 2 0 .6 1 8 .4 0
31 1 - - - 6 6 3 - 1 17 7 .3 3 0 .48 6 .6 0
69 2 8 3 1 1 1 1 17 7 .35 0 .3 1 4 .2 5
101 1 1 2 2 - 1 - - 3 10 7 .3 9 0 .96 13 .04
100 1 - 1 5 2 1 2 1 13 7 .40 0 .87 11 .7 ?
48 1 2 2 1 2 4 2 1 3 l - 1 20 7 ^ 5 0 .8 9 11.92
53 3 — 3 2 6 1 - 2 17 7 .46 0 .63 8 .47
102 4 2 1 4 4 2 1 - 2 ' 20 7 .^ 9 0 .7 4 9.87
68 1 1 1 4 4 4 1 1 2 1 20 7 .55 0.70 9.25
99 1 1 1 4 1 4 2 3 - - 1 18 7 .5 6 0 .73 9 .7 ^
51 1 1 2 8 - 2 3 M 1 18 7 .57 0.60 7 .9 4
10 1 - - - 3 8 2 2 3 - 1 20 7 .5 8 0 .63 8 .26
25 1 1 2 6 6 1 1 2 20 7 .6 3 0 .53 6 .9 5
33 3 1 1 1 2 2 2 2 1 15 7 .6 4 0 .82 10.79
54 2 4 4 5 1 - 1 - 1 18 7 .6 9 0 .75 9 .80
49 1 — 1 2 1 4 1 4 2 - — -  1 -  1 18 7 .6 9 1 .00 13.07
56 1 2 1 - 5 3 1 1 1 15 7 .7 0 0 .6 ? 8 .7 1
92 1 2 2 — 2 2 3 3 3 — 1 19 7 .72 0 .8 8 11.40
63 4 — 4 - 2 - 6 3 1 20 7 .7 3 0 .83 10 .79
104 1 — — 1 4 2 3 5 2 18 7 .80 0 .68 8 .75
83 1 1 6 4 2 3 2 1 20 7 .82 0 .55 7 .07
28 1 — 3 4 6 - 1 1 16 7 .8 3 0 .49 6 .25
37 1 1 2 3 3 - 5 1 1 1 18 7 .83 0 .7 4 9.40
11 2 - 6 5 5 1 19 7 .8 9 0 .40 5 .06
62 1 * * 4 2 3 - — 2 17 7 .89 0 .6 1 7 .7 1
40 1 1 3 4 - - 1 1 11 7 .9 6 0 .6 1 7 .62 111
Table 20. Continued.
No, o f  p la n ts  i n  th e  fo llo w in g  c la s s  c e n te rs  ( i n g )  m + -  ,, G-V.
3 m  n o ’ 5 .9  6.2  6.5  6 .8  7 .1  7 .4  7,7  8.0  8.3  8 .6  8 .9  9 .2  9 .5  9 .8  10.1  I D A  10 .7  0 X 5  {% )
103 1 1 1 1 2 2 - - 3 1 2 - 1 15 7 .96 1 .19 14 .94
29 3 1 2 2 - - 1 9 7 .99 0 .5 9 7 .38
89 1 2 2 3 2 3 2 3 1 19 8 .03 0 .70 8 .7 4
16 1 - 1 - 1 1 3 5 3 1 16 8 ,0 4 0 .7 1 8.78
55 1 1 1 1 2 6 8.05 0 .4 9 6 .12
2 5 — 2 5
0 — 2 - 1 - 1 18 8.06 0 .86 10.70
18 1 1 — — 1 1 1 5 - 1 1 12 8 .06 1 .1 1 13.78
108 2 3 1 4 6 2 2 20 8 ,06 0 .63 7 .85
105 1 1 ** 2 - 4 1 2 4 2 1 1 ' 19 8 .12 0 .8 9 11 .01
107 1 — - 2 - 2 - - 1 2 1 - 1 2 ■ 12 8 .1 3 1 .28 15.75
42 1 2 1 — 2 2 2 3 1 - - 1 -  1 16 8 .1 5 1 ,00 12.31
1 2 2 3 - - 2 1 - - -  1 11 8 .16 1.00 12.32
85 1 3 3 3 1 1 1 13 8 ,16 0 .5 1 6.30
14 3 1 1 3 2 2 2 ** 4 1 M 1 20 8 .17 0 .9 8 11 .99
23 2 2 3 - 1 2 2 1 - 1 14 8 .1 9 O.85 10.33
39 1 3 4 3 1 3 2 1 1 - 1 20 8 ,2 1 0 .79 9 .68
67 1 1 1 1 — 1 3 — — 1 2 3 1 15 8 .2 1 1 .25 15 .21
78 1 — 1 1 1 3 5 5 1 1 1 20 8 .23 0 .6 9 8 .41
24 1 1 2 3 4 4 1 1 1 18 8 .27 0 .60 7 .3 1
58 1 1 - M — 2 5 1 - 5 2 - - 1 18 8 .27 1 .03 12 .44
97 1 2 1 2 7 4 1 2 - 1 20 8 .27 0 .56 6 .75
106 1 i- 1 1 1 3 3 1 2 3 - 1 - 1 - 1 19 8 .2 9 1 ,10 13.32
5 2 2 4 4 3 3 2 20 8 .3 0 0 .55 6.58
79 2 1 2 1 6 2 3 2 - 1 20 8 .3 4 0 .7 1 8 .5 2
38 p 2 2 2 6 2 - 1 17 8 .35 0 .57 6 .83
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Table 20. Continued.
„  , .  No, o f  p la n ts  i n  th e  fo llo w in g  c la s s  c e n te r s  ( in  g) _ . G.V.
3 11,10 n° -  5 ; 9 6 .2  6 .5  6 .8  7 .1  7 *  7 .7  8 .0  8 .3  8 .6  8 .9  9 .2  9 .5  9 .8  1 0 .1  l U  10 .7  T o ta l  *  S W
64 2 M 4 l 2 4 4 2 1 20 8 .38 0 .6 9 8,28
30 1 2 1 l 2 4 1 4 16 8 .40 0 .70 8.32
13 2 2 2 3 1 1 3 1 15 8 .4 1 0 .6 9 8 .26
61 2 1 3 l 2 3 2 1 1 16 8 .5 1 0 .73 8 .5 9
90 1 1 2 1 6 3 1 1 2 2 20 8.52 0 .?6 8 .93
7 7 1 2 5 2 2 2 2 1 1 1 19 8 .5 4 0 .76 8 .89
7 5 2 2 - 2 3 2 - 2 - 1 14 8.57 0 .82 9 .54
9 5 2 1 2 3 1 2 3 3 17 8 .5 8 0.72 8 .43
20 1 2 3 3 1 10 8 .5 9 0.36 4 ,2 1
32 2 mm 1 1 3 2 2 l 3 1 16 8 .6 1 0 .8 0 9.33
50 1 - 4 - 4 4 2 1 16 8 .6 2 0.62 6 ,9 6
4 1 - 4 2 - 2 1 - mm 1 1 12 8 .6 3 0 .91 10.53
15 1 - 1 1 1 5 1 2 3 2 1 18 8 .63 0 .79 9 .18
74 3 1 1 2 - 2 1 10 8 .6 3 0.80 9 .25
70 1 - - l 1 - 3 1 4 - - 1 12 8,66' 0 .86 9 .92
98 1 2 - 1 3 3 1 2 3 2 18 8 .67 0 .83 9 .55
46 1 -  - 1 - - - 2 1 3 2 4 1 15 8 .77 0 .9 8 1 1 .1 9
81 1 l - 3 5 3 2 2 2 - 1 20 8 .8 4 0.72 8 .1 9
73 1 M - - - 2 l 7 4 3 2 20 8 .9 3 0,66 7 .37
80 1 — 1 1 2 1 4 3 1 14 8 .96 0 .67 7.50
94 3 2 - 4 5 - 1 1 1 17 8 .98 0.71 7 .88
41 1 1 - — - - 1 2 5 2 2 - 1 15 9 .02 0 .95 10.50
47 l 1 2 2 3 5 2 1 l - 1 19 9 .03 0 .7 2 8 .01
26 2 2 1 3 3 2 3 P 4 1 1 18 9 .1 4 0 .77 8 .42
72 1 1 - 3 3 3 5 2 - 2 20 9 .47 0 .6 9 7 .30
60 l - 1 1 1 3 2 2 1 3 5 20 9 .73 0 .9 0 . 9 .22
57 1 1 3 3 4 2 3 17 9 .97 0 .53 5 .33
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The general mean of the 300-seecL weight of the 100 F^ lines was 
7*92 gi which is 0.44 g helow the arithmetic average of the two parents. 
This difference is significant, the difference required for significance 
at the 5% level of probability beingi-
£ ? )  + X 1.97 ,
4  100 100 100
= 0 .1 7 4  g
With regard to the inheritance of 300-seed weight studied in the 
F^ generation, the general mean of 100 F^ lines was below the arithmetic 
average of the two parents indicating a presence of dominance for light 
seed weight. The results in the F^ generation confirm that c;’ the 
F^ generation.
The 11 F^ lines which had means exceeding the higher seed weight 
XR8 parent and the 76 F^ lines which had means below the lighter seed 
weight of the Strain 186 parent indicated transgressive variation in 
the F^ population. This confirms the’ results of the Fg generation.
A method based on a proportion of homozygous F^ lines resembling 
the parents was used to estimate the number of genes involved in 
300-seed weight. From the data in Table 20, it appears that no F^ lines 
was considered to be the genotype recovery of Strain 186. However, 
the difference in mean seed weight between the two parents was small, 
suggesting that the number of genes by which the parents differed 
might be small. The occurrence of transgressive variation indicated 
that Strain 186 contributed one or more genes for heavy
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seed, weight and. IR8 contributed, one or more genes far light seed, 
weight. The F^ lines with mean seed weight lighter than that of Strain 
186 must have possessed genes for light seed weight from Strain 186 
and IR8 . Likewise, the F^ lines with mean seed weight heavier than 
that of IR8 must have possessed genes for heavy seed from IR8 plus 
one or more additional genes for heavy seed weight from the Strain 
186.
The evidence lead to the conclusion that few pairs of genes were 
probably involved in the difference in seed weight between the two 
parents,
3) Herliability of 300-seed weight
Heritability values for the 300-seed weight in the F^ generation 
were estimated by three methods, namely the variance components method, 
parent-offspring regression, and correlation between Fg and F^. In the 
variance components method, the error component of the analysis of 
variance for 100 F^ lines was used to estimate the environmental vari­
ance. The heritability value calculated by this method was O .7 6 far 
the 300-seed weight.
By the regression method, the heritability value was calculated 
from the regression of the F^ line means on the their respective Fg 
plant values for the 300-seed weight. The value of 0.72 was obtained 
for heritability of the character.
It is apparent that the heritability value for 300-seed weight 
estimated by the variance components method was essentially identical 
to that by the regression method. The difference of 0,04 in the 
values between the two methods was considered to be non-significant.
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Both values of heritability obtained from the variance components 
method, O .76 and from the regression method, 0 .7 2 were considered to 
be moderately high for 300-seed weight. Selection in the Fg generation 
for this character would have been highly effective in obtaining F^ 
lines having light or heavy mean seed weight.
In order to determine the effectiveness that the selection for 
seed weight in Fg generation would have had in obtaining the F^ lines 
which would have desired heavy seed weight, the association between 
300-seed weight values of Fg plants and the mean 300-seed weight of 
the corresponded F^ lines was also measured through the calculation 
of correlation coefficient. This estimate is a measure of association 
between parental Fg plants and their F^ line offspring. It also 
indicates the degree of heritability in the character. The correlation 
coefficient between Fg plants and the F^ lines derived from them was 
0.84-. The value was highly significant and indicated a very close 
association between the 300-seed weight of the Fg plants and their F^ 
lines.
In Fig. is presented a scatter diagram that illustrates the 
positive association between the behavior of the Fg plants and their 
F^ lines in respect to 300-seed weight. The means of 300-seed weight 
from 100 F^ lines were plotted against the values of 300-seed weight 
from 100 Fg plants from which they were derived.
On the basis of correlation coefficient and the scatter, diagram 
it was apparent that selection on an individual plant basis in the 
Fg generation for 300-seed weight would have been highly effective in 
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Fig. 4. Scatter diagram showing relationship between mean of 300-seed 
weight of F3 lines and 300-seed weight F plants from which 
F3 lines were derived.
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Application to plant breeding 
The heritability values estimated, by the variance components 
method, regression method, and correlation between Fg and F^ were 
moderately high. This indicates that the character of 300-seed weight 
is subject to relatively low environmental influences. This informa­
tion would be of value in plant breeding programs if a relationship 
between weight per seed and yield exists. At present, there is no 
evidence of such a relationship.
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Inheritance of Grain Yield per Plant
Data regarding yield per plant were obtained from the F^ popula­
tion and from the two parents grown with the F^ population. The weight
of grain was recorded to the nearest of 0.1 g from individual plants, 
The average of grain yield per plant from individual plants was used
the average of grain yield per plant from control plots in two repli­
cations was used in the analysis of variance.
Table 21 shows the analysis of variance for grain yield per plant
of the two parents. The F-test for replications was not significant, 
indicating that there was no difference in productivity level of soil 
among the experimental plots of the area. The F-test for the difference 
between the parents was highly significant, indicating a genetic 
difference between IR8 and the Strain 186.
Table 22 shows the analysis of variance for grain yield per plant
of the 100 F^ lines. The F-test far replications was highly signifi­
cant, indicating the occurrence of soil heterogeneity between the 
two replications. The F-test for the 100 F^ lines was highly signifi­
cant, indicating that genetic variability occurred among the 100 F^ 
lines. The least difference required for significance at the level 
of probability was*
in the analysis of variance for the 100 F^ lines. For the two parents,
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T ab le  21. A n a ly s is  o f  v a r ia n c e  f o r  g r a in  y i e l d  p e r  p la n t  
o f  th e  two p a r e n t s „
S o u rces  o f  
v a r i a t i o n
D egrees o f  
■ freedom
Sums o f 
s q u a re s
Mean
sq u a re s F -v a lu e s
R e p l ic a t io n s 9 239.85 26 .6 5 2 .9 9 nS
V a r ie t i e s 1 877.51 877 .51 98. 49**
E r r o r 9 80 .16 8 .9 1
^ N o n - s ig n i f i c a n t  d i f f e r e n c e
* * S ig n i f le a n t  d i f f e r e n c e  a t  2%  l e v e l  o f  p r o b a b i l i ty
T ab le  22. A n a ly s is  o f  v a r ia n c e  f o r  g r a in  y i e l d  p e r  p la n t  
o f  th e  100 F-j l i n e s .
S o u rces  o f 
v a r i a t i o n
D egrees o f  
freedom
Sums: o f 
sq u a re s
Mean
sq u a re s F -v a lu e s
R e p l ic a t io n s 1 252.16 252 .16 10,38**
F^ l i n e s 99 9 .5 ^ 3 .6 2 96.4-0 3.97**
E r r o r 99 2 ,3 0 1 .8 2 24.28
* * S ig n i f le a n t  d i f f e r e n c e  a t  2% l e v e l  o f  p r o b a b i l i t y
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= 9 .7 6  g
The coefficient of variation of the 100 F^ lanes was 18,86$, 
indicating that a large amount of environmental variation occurred in 
the experiment.
Table 23 shows frequency distributions, means, standard deviations, 
and coefficients of variation for grain yield per plant of the 100 F^ 
lines and the two parents. The 100 plants of IR8 from 10 plots grown 
in the two replications were combined into one frequency distribution 
and the same was done for Strain 186. Although the F-test for repli­
cations of the 100 F^ lines was significant (Table 22) data from the 
F^ plants of the same line from each plot of the two replications 
were combined into one frequency distribution.
The grain weight per plant of the 100 Ht8 plants ranged from 12,5 
to 49.0 g with a mean grain weight of 29*75 g* The coefficient of 
variation was 26.02$, The variation among the 100 XR8 was due to 
environment. The grain weight per plant of the 100 plants of Strain 
186 ranged from 23.01 to 67.50 g with mean grain weight of 41.87 g*
The coefficient of variation was 26,51$. The variation among the 100 
plants of Strain 186 was also non-genetic in nature.
The mean difference far grain weight per plant between the two 
parents was 12.12 g. This difference is significant and serves as an 
indication of a genetic difference between IR8 and Strain 186 in 
respect to grain weight per plant.
Although the range among plants of Strain 186 was wider than 
that of IR8 and the coefficient of variation of the Strain 186 exceeded
Table 23. Frequency distributions, means, standard deviations, and coefficients of variation for 
the parents and 100 F^ lines of the cross in respect to grain yield per plant, in g.
No. o f  p la n t s  in  fo llo w in g  g r a in  y ie ld  c la s s e s
ONm
On ON ON On ON ON ON On On On ON ON On ON
o\ UN o UN O UN o UN O UN O UN o un o*
un
orH. HI C\JI OJ1 ON1 ON1 H V V vOt JD1
o-t O-1 COi






sO HH ■orH rHOJ VOOJ i—tON vOON rH i HUN vDUN HvO vO■o rHO- sOcv T otal X s U  » V ft{% )
IR8 2 6 31 22 20 10 5 4 100 29.75 7 .74 26.02
S tra in  186 1 8 6 13 26 11 13 2 5 2 100 41.87 11.10 26.51
Fo l in e  no.
3 34 5 2 4 2 2 1 1 17 13.68 7-54 55.15
8 6 7 4 1 1 1 20 l4 ,6 g 7.12 48,45
3 2 4 5 3 3 1 - - 1 19 15.53 9.65 62.12
101 3 2 2 3 l - - 2 13 15.92 11.82 74.31
35 3 3 7 1 4 2 20 15.93 8.02 50.35
6? 3 5 2 3 1 - - 1 1 1 l? 16.43 14.02 85.32
62 5 1 4 3 4 - 2 - 1 20 16.94 11.37 67.10
71 2 - 2 1 a* - - - - 1 6 17.2 7 16.64 96.35
7 1 6 - 2 6 1 2 - 1 19 17.28 11.12 64.37
23 4 2 2 - 2 3 2 - - 1 16 17.62 13.86 78.64
106 4 3 4 2 2 1 2 1 1 20 17.90 12.38 6 9 .1 9
82 3 - 4 2 3 1 2 - - 1 16 19.04 12.34 64.80
48 2 1 5 3 4 2 2 1 20 19.86 9.72 48.93
99 2 1 6 1 2 3 4 19 19.95 10.28 51.54
53 4 2 3 1 4 1 1 1 - 1 l 19 20,14 15.02 - 74.58
96 1 2 4 6 2 2 - - 2 19 20 .16 11,81 4 58.59
13 1 3 2 5 2 1 — 1 — — l 16 20.44 12.47 61.01 122
Ta’ble 23. Continued,
No, o f  p la n ts  i n  fo llo w in g  g r a in  y ie ld  c la s s e s
o s a s a s o s o s o s o s o s o s a s o s o s o s o s  
u~\ o o >Ao irso u> o
O H C V 1 0 J c n c ^ ^ } - j j - U ^ , l A v £ i v O  0 - 0 - 0 0  
I—I I I I I I I l l t l l i l l1 0 0 0 0 0 0 0 - 0 0 0 0 0 0 0  n vQ  • • • • • ■ • • * ■ ■ • « •  — u  • ’ *
■ H O i H O r H v O H ' O r H v O  H s O H O  T o t a l  X  S  f&i)
o h  H  c \ j c \ j  c n  m  ^  > a  i r \  s o  s o  o -  o -  1 u u a j - *=> \/°)
68 3 3 1 1 1 1 10 20.55 8.97 43.63
29 1 1 3 1 2 1 9 20 .58 7 .98 33 .7 9
86 3 2 1 3 l 2 3 1 1 17 20 .84 13.01 62.42
2 4 2 1 3 3 3 1 - 2 1 20 20.95 14,00 66 .84
1 2 3 1 2 2 - 2 12 21,07 10.55 50 .07
81 1 2 4 5 1 - 1 1 2 - - -  1 18 21 .24 15.62 73 .53
14 1 4 3 2 3 1 5 - - - - 1 20 21 .51 13.30 61 .82
105 1 3 3 3 3 1 3 - 1 1 19 21.52 12.37 5 7 .50
20 1 1 1 3 2 2 - - - 1 11 21.57 13 .09 60 .69
2? 1 2 5 - 4 4 1 2 19 21.72 10.32 47 .52
73 1 1 3 6 4 2 1 2 20 21.73 9 .11 4 7 ,9 4
100 3 1 2 3 2 1 - 1 1 1 1 16 21.78 16,06 73 .76
103 1 4 5 1 2 - - 2 15 21,86 10.49 4 8 .0 1
30 2 2 2 2 2 1 2 2 1 18 21 .8? 15 .44 70.58
76 2 1 2 5 5 1 1 - 1 1 19 21.95 11,60 52 .8 4
12 1 1 2 2 5 4 1 1 2 1 20 22 .11 12.33 55.77
42 3 1 1 4 2 - 1 4 - 1 17 22.36 14.25 63 .73
36 3 4 2 4 - 3 1 - - - 1 18 22.61 12.98 5 7 .3 9
104 3 1 1 3 1 4 2 1 3 19 22 .63 13.67 60 ,42
80 1 - 1 1 2 1 - - 1 7 22 .89 11.25 49 .15
54 3 1 2 5 3 5 19 23.13 8.83 38.16
17 1 2 1 6 2 2 3 3 20 23 .21 11.77 50.71
5 4 6 - 1 3 - 3 3 17 23.37 12.55 53 .70
. . . . . .  - 7 5 .......... 1 - ' 2 5 3 2 - 1 “ 1 15 23 .6 0 13.09 55 .48
o
F3 l i n e  no , h
Table 23 , Continued.
No, o f  p la n ts  i n  fo llo w in g  g r a in  y ie ld  c la s s e s
ON O n O n O n ON ON O n ON ON ON ON O n ON ON
ON . ■ ■ • m • . • • • « . « •
















1 V NOI NO1 0 -1 A -1 0 01
i I O O O O O O 0 O O 0 O O O 0
0 O * a » • * • • • » • . ■ ■ •
• • H nO H H vO H NO rH NO H vO H *o
H NO 1—I rH CM CM ( A CA CI­ CA CA NO NO A - A -
C.V,
■ci„ " M n P  n o  •  •  v O H ' O H v O H n O H n O H v Q H ' O  T o t a l  nt c; ( o£ \
* 3  - L i n e  n o .  h  \ o  r t  H  cm cm ca  c a  -d- -=}■ c a  c a  md no o  t>  ioxax  x s
98 1 1 2 if 3 3 1 1 l 1 18 2if.if3 12.if0 50.74
26 1 1 2 2 if 1 3 if 18 2if.61 11.00 44.68
31 2 - 2 3 3 2 3 2 1 18 25.18 12.83 50.97
107 2 1 - 2 1 2 1 _ 2 1 12 25.36 15.^2 60.82
91 2 3 2 1 1 2 3 2 - 2 1 19 25.81 15.93 61.71
77 3 if if 2 3 1 1 1 19 25.9if 10.19 39.28
108 2 - 3 5 if 5 - - 1 20 26.16 9.25 35.36
46 1 1 if - 1 1 - 1 if - — 1 lif 26,21 17.2? 65.89
33 3 2 if 3 - 1 - - 2 15 26.31 12.78 48.58
56 1 1 1 2 3 3 2 2 — 1 16 26,if0 11.71 44.35
11 1 - 3 2 if 2 3 1 1 2 19 26.49 12.37 46.71
37 1 - if 1 5 2 1 1 1 1 - 1 18 26.51 13.96 52.65
92 1 1 if 3 2 2 - if 17 26.51 12.05 45.47
16 2 - 1 5 1 3 1 2 1 16 26.76 11.83 44.20
if 2 1 l 3 - 1 3 - - - 1 12 27.07 14.79 54.64
19 1 1 if if 3 1 if 2 20 27,16 10.21 37.61
28 1 1 1 1 if 2 2 1 3 16 27.32 12.2? 44.91
8if 1 — 2 1 if 27.33 8.48 31.02
59 1 3 6 if 1 2 2 19 2?.if5 8 .59 31.30
90 3 3 3 if 3 2 1 - 1 20 27.55 IO .67 38.74
18 1 — 3 3 1 1 _ 2 1 12 27.62 12.22 44.23
6 2 if if 1 - 1 12 27.68 6.91 24.96




No, o f  p la n ts  i n  fo llo w in g  g r a in  y ie ld  c la s s e s
On On ONONOn On On On On ONOn ONOn On
U N
ON * u' ' i OU" \ OU' \ OV' \ OU' \ OU" ' i OVNO
I I I I I 1 (
^ ^ O O O O O O O O O O O O O O  
F3 l i n e  no. h  o  rf h* S  i  £  &  3  5  d  £  d  3  £  & T o ta l  x s  { % ) '
N N ON N O. • • ■ • •o NO o in o inin vO vO o- O-i i 1 i 1 io o o o o o• ■ « • » •
vO H •a H vO H■3- in in NO vO
97 1 — 5 2 2 1 2 4 - 2 — 1 20 27.88 14.77 52.98
10 2 — 2 4 4 - - 3 3 2 20 27.89 14.42 51.71
95 1 1 1 3 2 2 1 3 2 1 16 27.98 13.57 48.51
83 2 3 3 6 1 2 3 20 28.10 9.53 33.90
47 3 3 1 2 1 3 1 3 - 1 1 19 28.45 15.63 5^.96
i n 2 1 2 2 2 l 2 1 1 l 15 28.71 14.02 48.82
72 2 5 1 2 4 4 2 20 28.72 10.06 35.04
102 1 1 - 5 3 1 3 2 1 3 20 28.91 13.18 45.61
^5 1 2 5 2 3 2 - 1 1 2 1 20 29.03 14.89 51.30
58 3 6 4 2 1 1 - — 1 18 29.08 10.07 34.64
32 1 - 2 l 5 1 2 - 2 - 2 1 17 29.46 15.63 53.05
49 2 — 1 l 3 2 3 2 3 1 18 29.62 13.28 44.85
61 2 — 1 1 4 3 1 2 4 2 20 29.82 13.68 45.87
89 2 - 1 l 3 4 2 1 3 1 1 19 30.30 13.92 45.95
94 3 — 2 2 3 1 2 1 - 1 2 17 30.36 16.30 53.71
64 1 l 2 1 2 2 4 2 1 3 1 20 30.92 14.28 46.18
60 3 1 4 3 1 2 4 2 20 31.14 11.87 38.11
15 l 2 4 3 6 1 2 - - 1 20 31.30 10.34 33.02
63 1 1 <■4 3 3 2 4 1 2 2 1 20 31.40 13.46 42.85
25 3 4 3 2 4 3 1 20 31.68 9.50 29.98
57 3 5 1 - 3 2 3 17 31.91 11.54 36.15
9 1 2 4 1 3 2 3 1 - -  1 18 32.24 12.73 39.^7
Table 2.3 . Continued.
f 3 line no.
No. of plants in following grain yield classes
o\ O n O n ON ON ON ON ON ON ON ON ON O n O ON■ * « « « m ■ ■ • * * . • •







CVJ1 CVJI cni 0 “Ni 1 * t i ni V vO1 vOi O-1 t>-i oot
t 1 O o o o o o o o o o o o o oo o # * • * • • ■ • • • . ■ • •
• • r—I JD rH NO rH vO iH vO rH vO H OD rH orH rH rH CO CVJ cn cn -d- -3- in in «o OD CV o -
C.V.
4o 1 1 1 - - 1 2 1 1 2 - 1 11 32.56 17.72 54.43
78 2 - 1 3 2 3 2 - 1 4 l - -  -  1 20 32.65 17.94 54.93
51 1 4 2 1 1 2 2 3 1 l 1 19 32.72 15.52 57.42
79 1 - - 2 5 4 1 1 2 1 2 - -  1 20 32,86 15.24 46.38
69 2 1 3 2 3 1 1 2 1 1 17 33.03 13.63 41.28
70 3 — 3 ~ 1 - - 3 2 12 33.50 16.44 49.09
39 l — 4 5 4 3 2 - 1 20 33.53 9.18 2?.38
50 3 1 — 3 3 1 1 l 1 2 16 33.78 16.69 49.41
38 1 — 3 4 1 2 2 1 3 - 1 1 19 3^.55 15.48 44,81
74 1 1 1 - 2 3 - l - 1 10 34.76 13.50 38.84
93 5 3 2 5 2 - 2 ~ 1 20 35.06 11.45 32.67
24 1 _ l — 4 3 2 2 - 3 3 19 38.53 14.34 37.21
85 2 l 1 2 2 - - 1 4 13 40.55 15.95 39.34
55 l 1 1 1 - 2 6 63.50 11.78 18.55
KO'
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t h a t  o f  th e  IR 8 , th e  d i f f e r e n c e  o f  0 .^ 9 $  i n  c o e f f i c i e n t  o f v a r i a t i o n  
was n o t la rg e  and  was p ro b a b ly  due to  ch an ce .
The g r a in  y i e ld  p e r  p la n t  o f  th e  100 F^ l i n e s  ran g ed  from  1 3 .6 8  
to  63 .5 0  g i w ith  a  g e n e r a l  mean o f  26 .1 2  g .  The v a lu e  o f  26 ,12  g f o r  
th e  g e n e r a l  mean was below  th e  a r i th m e t ic  av e rag e  o f  th e  two p a re n ts  
6y 9*69 g .  The d i f f e r e n c e  o f  9 .6 9  g was h ig h ly  s i g n i f i c a n t .
The mean g r a in  y i e l d  o f  th e  100 F^ l i n e s  showed a  co n tin u o u s  
v a r i a t i o n  w ith o u t d i s r u p t io n .  The F^ freq u e n cy  d i s t r i b u t i o n  was e s s e n ­
t i a l l y  n o rm al, w ith  no a p p a re n t skew ness. I t  may be concluded  t h a t  
i n  t h i s  c ro s s  g r a in  y i e ld  p e r  p la n t  was a  t y p i c a l  q u a n t i t a t iv e  
c h a r a c te r .
As shown i n  T ab le  23 , ? 8  o f  th e  100 F^ l i n e s  had a  mean below th e  
low er y ie ld in g  IR8 p a re n t  and  o n ly  one l i n e  (n o . 55) had. h ig h e r  y i e l d  
th a n  S t r a i n  1 8 6 , th e  h ig h  y ie ld in g  p a r e n t .  The g r a in  y ie ld  o f  l i n e  
n o . 55 was an  a v e ra g e  o f o n ly  s i x  p la n t s  from  two r e p l i c a t i o n s ,  so  i t  
was n o t r e l i a b l e .  The p l a n t s  i n  l i n e  n o . 55 had  a  low c o m p e titio n  
w i th in  p l o t  due t o  a  low number o f  p la n t s  p e r  p l o t  and th u s  p roduced  
h ig h  y i e ld s .
IRS h as  been  fo u n d  t o  be a  h ig h  y ie ld in g  v a r i e t y  o f  r i c e  i n  
L o u is ia n a . However, i n  t h i s  ex p erim en t i t s  y ie ld  was s i g n i f i c a n t l y  
low er th a n  t h a t  o f  S t r a i n  186. F u r th e rm o re , s e v e r a l  F^ l i n e s  ap p ea re d  
to  be h ig h e r  i n  y i e l d  th a n  IR8,
I n  a  r i c e  b re e d in g  program , l i n e s  w hich have g r a in  y ie ld  h ig h e r  
th a n  th e  h ig h  y ie ld in g  p a re n t  a r e  c o n s id e re d  to  be o f  g r e a t e s t  v a lu e .
I n  t h i s  s tu d y  th e  c o n c lu s io n  was drawn t h a t  among 100 F^ l i n e s  none 
had  a  mean g r a in  y i e l d  h ig h e r  th a n  S t r a i n  186, th e  h ig h  y ie ld in g  p a r e n t .
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These r e s u l t s  a r e  n o t  s u r p r i s in g .  l i n e s  o r s t r a i n s  d e r iv e d  from  
h y b rid s  w hich exceed  th e  h ig h  y ie ld in g  p a re n t  i n  y i e ld  a r e  in f r e q u e n t .  
Due to  th e  f a c t  t h a t  d a ta  f o r  g r a in  y i e l d  p e r  p la n t  w ere n o t 
re c o rd e d  i n  th e  F^ g e n e r a t io n ,  o n ly  one m ethod f o r  c a l c u l a t i o n  o f  
h e r i t a b i l i t y  f o r  g r a in  y ie ld  p e r  p la n t  was u sed  i n  th e  s tu d y . By 
u s in g  th e  e r r o r  component from  th e  a n a ly s i s  o f v a r ia n c e  a s  a n  e s t i ­
mate o f  en v iro n m e n ta l v a r ia n c e ,  th e  h e r i t a b i l i t y  v a lu e  c a lc u la te d  by 
th e  v a r ia n c e  com ponents method was 0 .6 1 , T h is  v a lu e  i s  c o n s id e ra b ly  
h ig h e r  th a n  t h a t  u s u a l ly  found  f o r  y ie ld  p e r  p la n t  and  c o n se q u e n tly  
th e r e  i s  s e r io u s  d o u b t co n ce rn in g  i t s  r e l i a b i l i t y .  W ithout c o n f i r ­
m ation  o f  t h i s  u n u su a lly  h ig h  h e r i t a b i l i t y  l e v e l  any d is c u s s io n  o f  th e  
e f f e c t iv e n e s s  o f  s e l e c t i o n  f o r  h ig h  y ie ld  based  on in d iv id u a l  p la n t s  
would be to o  s p e c u la t iv e .  However, i t  i s  g e n e r a l ly  assum ed t h a t  s e ­
l e c t i o n  f o r  h ig h  y ie ld , on t h i s  b a s is  i s  n o t s u f f i c i e n t l y  e f f e c t i v e  
to  be w o rth w h ile .
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Inheritance of Alkali-Digestion Index
Data concerning alkali-digestion index were recorded in the 
parents, and F^ generations. The seeds from individual plants 
from the two parents, and from the Fg and populations were tested 
to determine the reaction in 2% KOH solution. Genotypically the 
seeds harvested from an Fg plants contain an endosperm that is in 
the F^ generation, and the seeds harvested from an F^ plant of an 
Fj line contain an endosperm that is in the F^ generation. Consequently 
seed tested from Fg plants will he referred as F^ lines. Similarly, 
seed tested from F^ plants will be referred as F^ families or lines. 
Since milled grains were used in the test, the reaction of the milled 
grains in KOH solution represents the reaction of the endosperm. It 
must be noted that the expression of endosperm in KOH solution is 
controlled by the 3n stage of genes involved for this character. Each 
locus of a gene in the endosperm consists of two identical alleles 
from the embryo sac and one allele from the pollen grain involved in 
fertilization.
l) Parents and F^ lines
Inheritance of alkali-digestion index was studied in 1972, using 
seeds derived from Fg plants and constituting F^ lines. The parents 
were grown along with the Fg plants. Frequency distributions of 
mean alkali-digestion indices for 442 F^ lines are shown in Table 24. 
Also presented in the table are data for 74 plants of IR8 and 50 
plants of Strain 186 which were grown as controls.
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T able  2 4 , Mean a l k a l i - d i g e s t i o n  in d ic e s  f o r  th e  p a re n ts  and. 
442 l i n e s .
No, o f  s e e d s hav ing  th e fo llo w ! .ng in d ic e s No. o f 
p la n t s MeanP o p u la t io n  2 3 4 5 6 7
S t r a i n  186 4 8 ' 1 3 .6
3 9 1 3 .7
1 11 6 3 .9
12 39 4 .0
11 1 2 4 .1
10 2 1 4 .2
3-95
IR8 12 74 7 .0
F0 l i n e s
3 5 4 3 2 2 .9
12 1 3 .0
4 4 4 1 3 .0
6 1 3 2 1 3 .1
4 2 5 1 1 3 .2
10 2 1 3 .2
3 6 - 3 1 3 .2
2 7 3 1 3 .2
2 3 7 1 3 .3
3 5 - - - 1 1 3 .3
2 4 6 1 3 .3
8 4 2 3 .3
1 5 6 1 3 .4
7 5 1 3 .4
6 6 5 3 .5
2 5 2 2 1 1 3 .5
5 7 2 3 .6
6 5 1 1 3 .6
2 3 4 3 1 3 .6
4 2 3 1 1 1 1 3 .6
4 8 1 3 .7
3 9 2 3 .7
1 4 4 3 1 3 .7
3 4 1 l 2 1 1 3 .7
2 4 2 2 1 1 1 3 .7
2 10 1 3 .8
2 2 4 4 1 3 .8
1 11 2 3 .9
2 9 1 1 3 .9
12 28 4 .0
1 1 6 4 1 4 .1
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Table 24. Continued.
No. o f see d s  h av in g  th e  fo llo w in g  in d ic e s No, o f 
p l a n t s MeanP o p u la t io n  2 3 4 5 6 7
Fo l i n e s
3 4 2 l 1 l 3 1 4 .1
1 2 2 7 1 4 .2
9 3 2 4 .2
1 7 4 2 4 .2
3 3 6 1' 4 .2
3 4 5 2 4 .2
4 3 1 3 1 1 4 .2
2 4 6 2 4 .3
1 6 5 1 4 .3
6 6 4 4 .5
2 — 2 8 l 4 .5
1 b 7 3 4 .5
2 2 l 3 2 2 1 4 .5
2 5 3 1 1 1 4 .5
7 3 4 .6
6 5 1 l 4 .6
1 3 8 l 4 .6
2 2 1 3 2 2 2 4 .6 '
3 9 2 4 .7
4 8 4 4 .7
1 2 9 1 4 .7
1 b 4 - 3 1 4 .7
5 6 - 1 1 4 .7
2 10 2 4 .8
1 2 7 2 1 4 .8
b 7 - 1 1 4 .8
2 2 5 2 1 1 4 .8
1 2 3 1 2 3 1 4 .8
l 11 1 4 .9
2 l 5 4 1 4 .9
12 29 5 .0
1 1 3 2 2 3 1 5 .0
2 2 l 3 4 1 5 .0
6 2 2 2 1 5 .0
5 3 3 1 1 5 .0
2 6 2 2 1 5 .0
2 1 6 1. 2 2 5 .0
6 - 6 4 5 .0
1 2 6 1 2 1 5 .1
1 1 7 1 2 1 5 .1
11 1 3 5 .1
1 2 5 1 3 1 5 .1
b 5 1 2 1 5 .1
1 M 3 3 1 4 1 5 .2
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T atle  24. G o n ti nued.
No.
P o p u la t io n  2 3 4 5 6 7 p la n ts Mean
2 1 l 3 4 1 5 .2
1 2 2 3 3 1 5 .2
10 2 3 5 .2
1 2 5 1 3 1 5 .2
1 3 2 4 2 1 5 .2
2 5 5 1 5 .2
3 2 1 2 4 1 5 .2
2 - 3 3 3 1 5 .2
4 2 5 l 3 5 .2
2 3 1 l 5 2 5 .3
l 6 5 1 5 .3
l 7 3 1 1 5 .3
8 4 1 5 .3
1 2 2 6 1 1 5 .3
2 6 2 2 1 5 .3
5 2 1 4 1 5 .3
2 - 4 4 2 1 5 .3
2 5 4 1 1 5 .3
2 - 2 3 4 1 5 .3
3 3 4 2 1 5 .4
2 5 3 2 2 5 .4
2 6 1 3 1 5 .4
4 3 1 4 1 5 .4
1 - 7 1 3 1 5 .4
1 2 5 7 1 1 5 .4
2 1 l 6 2 2 5 .4
9 1 2 1 5 .4
8 2 2 1 5 .5
2 - 4 2 4 1 5 .5
6 6 2 5 .5
1 2 2 4 3 1 5 .5
3 3 3 3 1 5 .5
4 - 5 3 1 5 .5
4 1 2 5 1 5 .6
1 5 3 3 3 5 .6
3 3 2 4 2 5 .6
3 2 6 1 1 5 .6
7 3 2 2 5 .6
3 3 2 4 1 5 .6
2 4 3 3 1 5 .6
l 5 2 4 2 5 .7
2 4 1 5 1 5 .7
2 4 2 4 1 5 .7
3 3 1 5 . 1 . 5 .7
2 2 5 3 1 5 .7





P o p u la tio n  2 k 5 ”  6 7 p la n ts Mean
l k 6 1 5 . 7
k l 2 5 1 5 . 7
6 3 3 1 5 . 7
3 2 2 5 1 5 . 7
3 3 1 5 2 5 . 7
2 2 5 3 1 5 . 7
2 3 3 4 2 5 . 7
5 6 l 1 5 . 7
2 4 2 k 3 5 . 7
3 2 3 k 1 5 . 7
2 - 6 3 l 5 . 7
1 5 3 3 1 5 . 7
6 2 k 1 5 . 7
2 2 6 2 l 5 . 7
k 1 2 5 l 5 . 7
l 5 2 4 1 5 . 7
5 5 2 1 5 . 7
8 - 4 1 5 . 7
5 - - 7 2 5 . 7
3 2 1 6 1 5 .8
l k 3 4 1 5 .8
4 - 2 6 1 5 .8
2 - k 5 1 5 .8
2 i 6 3 1 5 .8
2 2 k 4 1 5 .8
2 3 2 5 1 5 .8
4 l - 7 1 5 .8
1 5 1 5 1 5 .8
1 3 - 7 1 5 .9
6 1 5 1 5 .9
2 2 3 5 1 5 .9
1 2 6 3 1 5 .9
- 3 2 6 1 5 .9
2 1 5 4 1 5 .9
2 2 3 5 1 5 .9
k 5 3 1 5 .9
1 3 k 4 1 5 .9
3 2 - 7 1 5 .9
1 2 6 3 1 5 .9
1 1 4 5 1 5 .9
6 1 5 1 5 .9
4 5 3 1 5 .9
12 3 6 .0
l i n e s
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Table 24. Continued.
Wo. o f  s e e d s  hav in g  th e  fo llo w in g  in d ic e s  No, o f  
P o p u la tio n  2 3 4  5 6 7 p la n t s  Mean
F„ l i n e s
5 2 5 2 6.0
3 — 3 6 1 6.0
4 4 2 6.0
6 - 6 3 6.0
2 2 1 7 2 6 .1
1 4 — 7 1 6 .1
1 2 4 5 1 6 .1
1 3 2 6 1 6,1
5 1 6 1 6.1
4 3 5 1 6 .1
3 — 8 1 6.2
4 2 6 2 6.2
1 1 4 6 1 6.2
1 2 2 7 1 6.2
2 1 1 8 1 6.2
2 6 4 2 6.2
3 4 5 2 6.2
✓ 3 6 2 6.2
4 1 7 2 6.2
5 - 7 2 6.2
1 2 1 8 1 6 .3
3 2 7 1 6 .3
4 — 8 1 6 .3
8 4 1 6 .3
1 1 3 7 1 6 .3
2 4 6 2 6 .3
2 3 7 2 6 ,4
3 1 8 1 6 .4
1 5 6 2 6 .4
6 6 5 6 .5
1 4 7 1 6 .5
3 - 9 1 6,5
1 3 8 1 6.6
5 7 1 6,6
3 9 3 6 .7
4 8 3 6 .7
- - - 11 l 6 .7
1 - - 11 1 6 .7
2 - 10 1 6 .7
1 1 11 2 6 .7
2 10 2 6,8
1 11 22 6 .9
12 87 7 .0
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The F^ se e d s  w ere t e s t e d  i n d iv id u a l ly  i n  2%  KDH s o l u t i o n ,  u s in g  
12 s e e d s  from  each  p l a n t .  As in d ic a te d  i n  th e  M a te r ia ls  and  M ethods, 
th e  r e a c t i o n  o f  e a c h  in d iv id u a l  s e e d  was r e c o rd e d  s e p a r a te ly  and  th e  
mean o f  th e  -12 se e d s  p e r  p l a n t  was u sed  a s  an  in d e x  o f  an  l i n e .  
S im ila r  o b s e r v a t io n s  w ere a l s o  re c o rd e d  f o r  th e  r e s u l t s  o b ta in e d  from  
th e  s e e d s  o f  th e  tw o p a r e n t s .
The means a l k a l i - d i g e s t ! o n  in d ic e s  fro m  th e  se e d s  o f  74 p l a n t s  
o f  IR8 an d  50 p l a n t s  o f  S t r a i n  186 grown a lo n g  w ith  th e  Fg p l a n t s  were 
7 .0 0  and  3 .9 5 *  r e s p e c t i v e l y .  The IR8 s e e d s  had  a  c o n s i s t e n t  in d e x  o f  
7 .0 ,  w h ile  th e  S t r a i n  186 p l a n t s  had mean in d e x  ra n g e  from  3 -6  t o  4 .2 .  
T h e ' in d iv id u a l  g r a in s  o f  S t r a i n  186 e x h ib i te d  a l k a l i  r e a c t i o n s  ra n g in g  
from  3 t o  5 w ith  a  mode o f  4 .  I n  f a c t ,  o f  600 s e e d s  t e s t e d  o f  S t r a i n  
186, 583 w ere c l a s s i f i e d  i n  in d e x  c l a s s  4 ,  13 i n  in d e x  c l a s s  3 and  4  
i n  in d e x  c l a s s  5» T hus, e n v iro n m e n ta l f a c t o r s  c au sed  v e ry  l i t t l e  
v a r i a t i o n  i n  th e  a l k a l i  d i g e s t i o n  r e a c t i o n  o f  se e d s  o f  th e  two homo­
zygous p a r e n t s .
The m odal c l a s s e s  o f  4  an d  7  f a r  th e  p a r e n ts  an d  th e  mean d i f f e r ­
ence  i n  a l k a l i - d i g e s t i o n  in d e x  betw een  th e  p a r e n ts  o f  3*05 i n d i c a t e  
t h a t  th e  tw o p a r e n ts  d i f f e r  g e n e t i c a l l y  i n  a l k a l i - d i g e s t i o n  in d e x .
The mean a l k a l i - d i g e s t i o n  in d e c e s  among th e  442 F^ l i n e s  ra n g e d  
from  2 .9  t o  7 .0  (T ab le  2 4 ) .  Among 44-2 F^ l i n e s ,  t h e r e  w ere 87 l i n e s  
(a p p ro x im a te ly  20^) i n  w hich a l l  s e e d s  had  an  in d e x  o f  7» th e  same 
b e h a v io r  a s  fo u n d  i n  th e  IR8 p a r e n t .  I n  a d d i t i o n ,  24 l i n e s  had  a t  
l e a s t  10 o f  th e  12 se e d s  t e s t e d  i n  c l a s s  7 a-nd th e  re m a in in g  1 o r  2 
se e d s  i n  c l a s s  6 .  B ased  on t h e i r  p rogeny  p e rfo rm an ce  i n  F3 , th e s e  111 
l i n e s  a p p e a r  t o  have  been  d e r iv e d  from  F2 p l a n t s  w hich  w ere homozygous 
f o r  th e  g en o ty p e  o f  th e  IR8 p a r e n t ,  a  f re q u e n c y  o f  a p p ro x im a te ly  25^ ,
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A t th e  lo w er r a n g e ,  o n ly  k 2  F^ l i n e s  h ad  fre q u e n c y  d i s t r i b u t i o n s  
com parab le  t o  S t r a i n  186.
S e v e ra l  o f  th e  F3 l i n e s  a p p e a re d  t o  r e p r e s e n t  t r a n s g r e s s iv e  
s e g r e g a te s  f o r  low er a l k a l i - d i g e s t !  on in d e x  th a n  t h a t  o f  th e  low 
p a r e n t ,  S t r a i n  186 . T hese a re  p r e s e n te d  n e a r  th e  b eg in n in g  o f  T a b le  
2 k m I n  one l i n e  a l l  12 see d s  w ere c l a s s i f i e d  i n  in d e x  c l a s s  3f i n  
o th e r s ,  some se e d s  w ere p la c e d  i n  c l a s s  2 w h ile  none o f th e  s e e d s  o f  
S t r a i n  186 w ere c l a s s i f i e d  low er th a n  c l a s s  3 i  f i n a l l y ,  i n  some l i n e s  
th e  modal c l a s s  was e i t h e r  2 o r  3 w h ile  th e  mode o f  S t r a i n  186 was 
c l a s s
I n  a d d i t io n  t o  l i n e s  w hich s e g r e g a te d  f o r  c l a s s e s  c h a r a c t e r i s t i c  
o f  b o th  p a r e n t s ,  a  r e l a t i v e l y  l a r g e  number a p p e a re d  to  be homozygous 
f o r  a l k a l i - d i g e s t i o n  in d ic e s  w hich  w ere in te r m e d ia te  betw een th o s e  
o f th e  p a r e n t s .  I n  29 l i n e s  a l l  12 s e e d s  t e s t e d  w ere p la c e d  i n  c l a s s  
5 an d  i n  3 l i n e s  a l l  s e e d s  t e s t e d  w ere c l a s s i f i e d  i n  c l a s s  6 . S t i l l  
o th e r  l i n e s  w ere no more v a r i a b l e  th a n  th e  S t r a i n  186 p a re n t  and h ad  
modes a t  5 o r  6 r a t h e r  th a n  th e  c l a s s  w hich  was s t r o n g ly  c h a r a c t e r ­
i s t i c  o f  S t r a i n  186 .
T h u s , p a r t  o f  th e  F^ d a ta  s u g g e s ts  t h a t  th e  d i f f e r e n c e  i n  
a l k a l i - d i g e s t i o n  in d e x  betw een th e  p a r e n ts  i s  c o n t r o l l e d  by a  s in g l e  
p a i r  o f  g e n e s . T h is  e v id en c e  c o n s i s t s  o f  th e  f a c t  t h a t  a p p ro x im a te ly  
25%  o f  th e  l i n e s  a p p e a re d  t o  b re e d  t r u e  f o r  th e  phenotype o f  th e  
IE 8 p a r e n t .
However, o th e r  l i n e s  o f  e v id e n c e  w hich w ere a s  c o n c lu s iv e  i n d i c a t ­
ed t h a t  more th a n  one p a i r  o f  g e n e s  was in v o lv e d 1 th e  a p p a re n t o c c u r­
re n c e  o f  t r a n s g r e s s iv e  s e g r e g a t io n  f o r  low er in d ic e s  th a n  th e  low 
in d e x  p a r e n t ,  t h e  a p p a r e n t  o c c u rre n c e  o f  homozygous l i n e s  w ith  i n d ic e s
137
"between th o s e  o f  th e  p a r e n t s ,  c o n s id e ra b ly  few er th a n  25% o f  th e  l i n e s  
a p p e a re d  t o  behave l i k e  th e  S t r a i n  186 p a r e n t ,  and  few er th a n  $£$> o f  
th e  l i n e s  s e g re g a te d  f o r  th e  p h en o ty p es  o f  b o th  p a r e n ts .
T h u s, th e  n a tu re  o f in h e r i t a n c e  o f  th e  d i f f e r e n c e  betw een IR8 
and S t r a i n  186 i n  a l k a l i - d i g e s t i o n  in d ex  c o u ld  n o t be. d e te rm in e d  
r e l i a b l y  from  th e  F^ d a t a .  Most o f th e  r e s u l t s ,  how ever, i n d ic a te  
t h a t  th e  d i f f e r e n c e  was g o verned  by more th a n  one p a i r  o f  g e n e s , p o s s i ­
b ly  a  m ajo r p a i r  p lu s  m o d if ie r s .
A lthough  i t  was n o t  p o s s ib le  to  d e te rm in e  w hether th e  p a r e n t a l  
d i f f e r e n c e  i n  a l k a l i - d i g e s t i o n  r e a c t io n  was c o n t r o l le d  by o n ly  one p a i r  
o f g en es  o r by two o r  more p a i r s , - a l l  o f th e  F^ r e s u l t s  su g g e s te d  t h a t  
th e  number o f  p a i r s  in v o lv e d  was low and c o n se q u e n tly , th e  fre q u e n c y  
o f re c o v e ry  o f each  p a r e n t  geno type  was h ig h ,
2) P a re n ts  and  F^ f a m i l ie s
The in h e r i t a n c e  o f  a l k a l i - d i g e s t i o n  in d e x  o f  100 Fif. f a m i l ie s  
and th e  two p a r e n ts  was s tu d ie d  i n  1973. The F^ f a m i l i e s  were d e r iv e d  
from  se e d  o f  F^ p l a n t s  i n  100 F^ l i n e s .  The F^ l i n e s  came from  100 
random ly chosen  F^ p l a n t s .  Twelve seed s  h a rv e s te d  from  each  F^ p l a n t  
r e p r e s e n t in g  F^ f a m i l i e s  were t e s t e d  f o r  a l k a l i  r e a c t i o n .  Each F^ 
l i n e  was grown i n  2 r e p l i c a t i o n s  a s  a  random ized  b lo c k  d e s ig n .
T ab le  25 shows a n a ly s i s  o f  v a r ia n c e  f o r  mean a l k a l i - d i g e s t i o n  
in d ex  o f  th e  two p a r e n t s .  The F -v a lu e  f o r  r e p l i c a t i o n s  was n o t s i g ­
n i f i c a n t ,  in d ic a t in g  t h a t  th e r e  was no d i f f e r e n c e  i n  a l k a l i  r e a c t i o n  
betw een th e  two r e p l i c a t i o n s .  The F - t e s t  f o r  th e  two p a re n ts  was 
h ig h ly  s i g n i f i c a n t . i n d ic a t in g  a  g e n e t ic  d i f f e r e n c e  i n  a l k a l i  r e a c t io n  
betw een th e  two p a r e n ts .
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T ab le  26 shows a n a ly s i s  o f  v a r ia n c e  f o r  mean a l k a l i - d i g e s t i o n  
in d ex  o f  th e  100 f a m i l i e s .  The F - t e s t  f o r  r e p l i c a t i o n s  was n o t 
s i g n i f i c a n t ,  in d ic a t in g  t h a t  th e  d i f f e r e n c e  i n  mean a l k a l i - d i g e s t i o n  
in d e x  betw een th e  two r e p l i c a t i o n s  was due t o  c h an ce . The F -v a lu e  
f o r  100 F^ f a m i l i e s  was h ig h ly  s i g n i f i c a n t ,  i n d i c a t in g  t h a t  th e r e  
w ere g e n e t i c  d i f f e r e n c e s  i n  mean a l k a l i - d i g e s t i o n  in d ex  among th e  
F^ f a m i l i e s .
T ab le  2 5 . A n a ly s is  o f v a r ia n c e  f o r  mean a l k a l i - d i g e s t i o n
in d ex  o f  th e  two p a r e n ts .
S ources o f 
v a r i a t i o n
D egrees o f  Sums o f 
freedom  sq u a re s
Mean
sq u a re s F -v a lu e s
R e p l ic a t io n s 9 0 .0137 0.0016 1 .0 0 ns
V a r ie t i e s 1 4 6 .1 1 6 ? 4 6 .1 1 6 ? 28 ,822 .94**
E r ro r 9 0 .0138 0 .0016
N o n -s ig n if ic a n t  d i f f e r e n c e
■ ^ S ig n if ic a n t  d i f f e r e n c e  a t  1%  l e v e l  o f p r o b a b i l i t y
T ab le 2 6 , A n a ly s is o f v a r ia n c e  f o r mean a l k a l i - d i g e s t i o n
in d e x  o f th e  100 F ^  f a m i l i e s .
S o u rces  o f D egrees o f Sums o f Mean
v a r i a t i o n freedom s q u a re s s q u a re s F -v a lu e s
R e p l ic a t io n s 1 0 .4 3 4 4 0 .4 3 4 4 3 . 4 l ns
F^ l i n e s 99 178.5438 1 .9 3 5 1 15 . 20**
E r ro r 99 12 .5969 0 .1273
nsN o n -s ig n if ic a n t  d i f f e r e n c e
^ ^ S ig n i f i c a n t  d i f f e r e n c e  a t  1%  l e v e l  o f p r o b a b i l i t y
1 3 9
T ab le  27 shows fre q u e n c y  d i s t r i b u t i o n s  o f mean a l l t a l i - d i g e s t !  on 
in d ex  f o r  100 p l a n t s  o f  IR8 and 100 p l a n t s  o f S t r a i n  186, D ata  f a r  th e  
100 F^ l i n e s  w ere to o  volum inous to  be p re s e n te d  b u t w i l l  be rev iew ed  
i n  th e  t e x t .
The mean a l k a l i - d i g e s t i o n  in d ic e s  from  th e  se e d s  o f  100 p l a n t s  o f 
E t8 and  100 p l a n t s  o f  S t r a i n  186 were 7*00 and  3*98» r e s p e c t iv e ly .
A l l  seed s  o f  IR8 had  a  c o n s i s t e n t  in d e x  o f  7 , 0 , w h ile  th e  seed s  o f  
S t r a i n  186 had  in d ic e s  o f  3 , 4 ,  and 5 1 w ith  a  mode o f  4 ."  I n  f a c t ,  o f  
1 ,200 se e d s  t e s t e d  o f  S t r a i n  186, 1 ,1 5 0  w ere c l a s s i f i e d  i n  in d ex  c l a s s  
4 ,  46 w ith  in d e x  o f 3 an d  4  i n  in d ex  o f  5 .  T hus, en v iro n m e n ta l f a c t o r s  
caused  v e ry  l i t t l e  v a r i a t i o n  i n  th e  a l k a l i - d i g e s t i o n  r e a c t io n  o f  see d s  
o f th e  two homozygous p a r e n t s .
The 100 F^ f a m i l i e s  h ad  mean in d ic e s  ra n g in g  from  3*81 to  7*°°» 
w ith  a  g e n e r a l  mean in d e x  o f  5*44. T h ere  was a  c o n tin u o u s  v a r i a t i o n  
i n  fa m ily  mean in d ic e s  among th e  100 F^ f a m i l i e s ,  w ith  a  la rg e  number 
o f d i f f e r e n t  ty p e s  o f  d i s t r i b u t i o n  among seed s  t e s t e d  w ith in  p l a n t s  
and among p la n t s  w i th in  f a m i ly .  However, th e re  w ere 7 f a m i l ie s  i n  w hich 
a l l  se e d s  had  an  in d e x  o f  7> th e  b e h a v io r  found  i n  th e  IR8 p a r e n t .
T here w ere 4  f a m i l i e s  i n  w hich a l l  s e e d s  had an  in d e x  o f 4 .  I n  a d d i t io n ,  
3 f a m i l i e s  o c c u rre d  i n  w hich  th e  p la n t s  w ith in  th e  fa m ily  had s e e d s  
showing in d ic e s  o f  3» 4 ,  an d  5 w ith  a  mode o f  4  and  w ere a l s o  c o n s id e re d  
to  be th e  S t r a i n  186 g e n o ty p e . T here w ere some F^ f a m i l i e s  in  w hich 
th e  p l a n t s  w i th in  th e  f a m ily  were no more v a r ia b le  th a n  th e  S t r a i n  186 
p a re n t  b u t  had  modes o f  3 o r  5» r a t h e r  th a n  th e  c l a s s  4  which was 
s t r o n g ly  c h a r a c t e r i s t i c  o f  S t r a i n  186.
The d a t a  i n  F^ (T ab le  24) in d ic a te d  t h a t  111 o f  th e  442 F^ l i n e s
T able  27. F requency d i s t r i b u t i o n s  and mean a lk a l i - d ig e s t i o n  in d ic e s  f o r  th e  p a re n ts  when 
grown i n  1972,
P o p u la tio n No. o f seed s  hav ing  th e  fo llo w in g  mean in d ic e s No, o f p la n ts Mean
3 4 5 6 7
S t r a in  186 7 5 1 3 .4
6 6 2 3 .5
4 8 1 3 .7
3 9 2 3 .7
2 10 3 3 .8
1 11 5 3 .9
12 83 4 .0
1 10 1 1 4 .0
5 5 2 1 3 .7
11 1 1 4 .1
T o ta l  100 Ave, 3 .9 8
IR8 12 100 7 .0
o
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appeared, to  have been  d erived , from  p la n t s  w hich w ere homozygous 
f o r  th e  genotype o f th e  IR8 p a r e n t ,a  fre q u e n c y  o f a p p ro x im a te ly  25% .
I n  t h e ,F^ g e n e r a t io n ,  7 o f th e s e  F^ l i n e s ,  i n  w hich a l l  seed s  showed 
an  in d e x  o f 7» w ere in c lu d e d . A l l  o f  th e s e  7 F^ f a m i l i e s  b red  t r u e  f o r  
th e  phenotype o f  IR 8 , w ith  a l l  see d s  c l a s s i f i e d  a s  in d e x  7* T hus, th e  
progeny t e s t s  i n  F^ s t r o n g ly  su g g e s t t h a t  th o s e  111 F^ l i n e s  were homo­
zygous f o r  th e  geno type  o f IR 8 . T h is  ev id en ce  in d i c a t e s  t h a t  th e  
d i f f e r e n c e  i n  a l f e l i - d i g e s t ! o n  in d ex  betw een  th e  two p a r e n ts  i s  con­
t r o l l e d  by one p a i r  o f  g e n es .
However, p a r t  o f  th e  r e s u l t s  i n  th e  F^ g e n e r a t io n  in d ic a te d  t h a t  
more th a n  one p a i r  o f  genes was in v o lv e d , T h is  c o n c lu s io n  was b a sed  
on th e  a p p a re n t  o c cu rren c e  o f  t r a n s g r e s s iv e  s e g r e g r a t io n  f o r  low er 
in d ic e s  th a n  th e  low in d e x  p a r e n t  and  o f  homozygous l i n e s  w ith  in d ic e s  
o f  5 and  6 ,  w hich a r e  in te rm e d ia te  in d ic e s  betw een th e  two p a r e n ts .  
U n fo r tu n a te ly , none o f  th e  l i n e s  w ith  low er in d ic e s  th a n  th e  low in d e x  
p a re n t  and  th o s e  l i n e s  w ith  an  in d e x  o f 6 were in c lu d e d  i n  th e  p rogeny  
t e s t  i n  F ^ . However, s e v e r a l  F^ l i n e s  w ith  and  in d e x  o f 5 were s tu d ie d  
in  F ^ . From T ab le  24, th e r e  w ere 52 F^ l i n e s  w ith  see d  in d ic e s  ra n g in g  
from  3 t o  5 w ith  a  mode o f 5* I n  th e  F/j, g e n e r a t io n ,  11 o f  th e  52 F^ 
l i n e s  were in c lu d e d  i n  th e  s tu d y . T ab le  28 i l l u s t r a t e s  th e  r e l a t i o n ^  
sh ip  betw een th e  b e h a v io r  o f  th e  F^ and c o rre sp o n d in g  F^ see d s  i n  r e s ­
p e c t  t o  a l f e . l l - d ig e s t io n  in d e x . F o r co n v en ien ce , numbers 1 t o  11 w ere 
a r b i t r a r i l y  a s s ig n e d  t o  th e s e  11 F^ l i n e s .  As can be see n  from  th e  
d a ta  i n  T ab le  28, none o f  th e  11 F^ f a m i l i e s  showed a  d e f i n i t e  ten d en cy  
to  b re e d  t r u e  f o r  an  in d e x  o f  5 a lth o u g h  i n  fa m ily  no . 4 a  m a jo r i ty  
o f  th e  p la n t s  had a  modal in d e x  o f 5* I n  f a c t ,  8 o f th e  11 f a m i l ie s
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T able  2 8 . F requency  d i s t r i b u t i o n s  o f  F^ se e d s  and  t h e i r  c o rre sp o n d in g  
F^ seed s  i n  r e s p e c t  t o  a l k a l i - d i g e s t i o n  in d e x .
F^ s e e d s  J-Zj, see d s
No. No. o f  see d s  h av in g  th e  fo llo w in g  mean in d ic e s  No. o f p l a n t s
3 4 5 6 7  3 ^ 5 6 7












4 12 12 2
9 3 1
7  5  1
2 10 4
12 4
5 6 6  12 13
2 10 3
1 11 1
6 6 6 12 17
1 8  3 1
11 1 1
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7 5 7  12 13
6 6 2
8 4  l




T able £8 . C ontinued.
see d s  see d s
No, No, o f see d s  h av in g  th e  fo llo w in g  mean in d ic e s  No, o f  p la n t s  
3 4 5 6 7  3 4 5 6 7
8 2 10
2 10
10 1 1 10








































































showed a  b e h a v io r  v e ry  s im i la r  t o  t h a t  o f  th e  S t r a i n  186 p a r e n t .  The 
3 f a m i l i e s  t h a t  a p p ea red  t o  he d i f f e r e n t  i n  b e h a v io r  from  S t r a i n  186, 
f a m i l ie s  no , 4 ,  9 i and  11 , d id  n o t d i f f e r  g r e a t l y  from  t h a t  p a re n t  and 
th e  s m a ll  d i f f e r e n c e  c o u ld  have been  cau sed  by th e  s e g r e g a t io n  i n  th e s e  
l i n e s  fo e  o th e r  c h a r a c te r s  h av in g  a  s l i g h t  in f lu e n c e  on a l k a l i - d i g e s t i o n  
in d e x .
T hus, m ost and p e rh ap s a l l  o f  th e  52 F^ l i n e s  which a p p ea red  to  be 
t r u e  b re e d in g  f o r  and  in d e x  o f  5 -  in te rm e d ia te  betw een th e  p a re n ts  -  
behaved l i k e  th e  S t r a i n  186 p a re n t  i n s t e a d .  When th e s e  a r e  added  t o  
th e  F^ l i n e s  t h a t  d id  behave l i k e  S t r a i n  186, th e  freq u e n cy  o f l i n e s  
w hich  ap p ea re d  t o  p o s se s s  th e  homozygous g en o type  o f  S t r a i n  186 
ap p ro ach es  25%.
The d a ta  p a r t i c u l a r l y  t h a t  o f  th e  f a m i l i e s ,  in d ic a te  s t r o n g ly  
t h a t  th e  d i f f e r e n c e  betw een th e  p a re n ts  i n  a l k a l i - d i g e s t i o n  in d e x  i s  
c o n t r o l le d  by one p a i r  o f g e n e s . E v idence  s u p p o rtin g  t h i s  c o n c lu s io n  
in c lu d e  t h a t  f a c t  t h a t  f re q u e n c y  o f Fg p la n t s  hav ing  a  b re e d in g  be­
h a v io r  l i k e  each  o f  th e  p a re n ts  was a p p ro x im a te ly  25% and  th e r e  was 
no c o n c lu s iv e  e v id en ce  f o r  th e  o c c u rre n c e  o f  F ^  p la n t s  w hich were 
homozygous f o r  an  a l k a l i - d i g e s t i o n  r e a c t i o n  d i f f e r e n t  from  th o s e  o f 
th e  p a r e n t s ,
3 ) H e r i t a b i l i t y  o f a l k a l i - d i g e s t i o n  in d ex
Heritability of alkali-digest!on index was estimated by the 
variance components method, parent-offspring regression, and correlation 
between F^ and F^. The error component from analysis of variance was 
used to estimate the enviromental variance. The heritability value 
estimated by the variance components method was 0 ,8 8 which is very high
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and. i n d i c a t e s  t h a t  s e l e c t i o n  among s in g le  p l a n t s  should, p ro v e  to  
be h ig h ly .
By the regression method, the mean indices of F^ lines and the 
derived F^ families were used in calculation of heritability. A value 
of 0 .9 1 was estimated for the heritability of alkali-digestion index. 
This value is also very high and indicats that selection among indi­
vidual plants is expected to be highly effective.
It is noted that there is a good agreement in heritability values 
estimated by variance components method and by parent-offspring 
regression.
Correlation between alkali-digestion index from the 100 F^ lines 
and their F^ families was calculated. This estimate is a measure of 
association between the parents and their offspring. It also indicates 
the degree of heritability in the character. The correlation coeffi­
cient between F^ lines and F^ families was O .8 3 for alkali-digestion 
index. The correlation value was highly significant and indicates a 
close agreement between mean alkali-digestion index of F^ lines and 
their F^ families.
In Fig, 5 is presented a scatter diagram that illustrates the 
strong positive association between the behavior of the F^ lines and 
their F^ families in respect to alkali-digestion index. The mean 
alkali-digestion indices of 100 F̂ , families were plotted against the 
mean alkali-digestion indices of the 100 F^ lines from which they 
were derived.
I t  i s  a p p a re n t  from  th e  s c a t t e r  d iag ram  t h a t  most o f  th e  F3 
l i n e s  t h a t  had  a v e rag e  in d ic e s  o f  4  and  7 b re d  t r u e  i n  th e  F ^ . Among 
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MEAN ALKALI-DIGESTION INDICES OF F^ LINES
Scatter diagram shoving relationship between mean 
alkali-digestion index of the F/j. families and mean 
alkali-digestion index of the F~ lines from which F^ 
families were derived.
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same reaction in the F^. Thus selection for alkali-digestion index 
in the F^ lines would have been very effective in obtaining F^ 
families having intermediate or high mean index.
Application to plant breeding 
The results obtained in F^ and F^ indicate that the inheritance 
of alkali-digestion index behaved more as a qualitative trait than as 
a quantitative one, with one pair of genes controlling the difference 
between the two parents. Consequently, a large number of F^ lines 
bred true for the indices of both parents. In addition, heritability 
values estimated by 3 methods were found to be relatively high.
The information suggests strongly that there should be no diffi­
culty in obtaining F^ lines having the desirable alkali-digestion index 
comparable to the Strain 186. Approximately 2.$% of the plants in an 
F,, population should possess the genotype of Strain 186. Furthermore, 
the high heritability value indicates that selection among individual 
plants in F2 and later generations should be highly effective.
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Associations among Characters
The purpose of this part of the present study was to evaluate the 
relationships among 5 characters, namely number of days to heading, 
plant height, number of panicles per plant, 300-seed weight, and grain 
yield per plant. The correlation coefficient between two characters 
was calculated by the formula described previously in the Materials 
and Methods, The mean of individual plants within an F^ line was used 
as a variable. The phenotypic correlation coefficients among five 
agronomic characters in the generation of the cross Strain 186 x IR8 
are shown Table 29.
Table 29. Phenotypic correlation coefficients among five agronomic 
characters in the Fo generation of the cross 
Strain 186 x IR8.
Characters correlated r
1, Heading date and plant height +0.20*
2. Heading date and panicle number -0.10
3. Heading date and 300-seed weight +0 .0 7
4. Heading date and grain weight per plant -0,20*
5. Plant height and panicle number -0.13
6. Plant height and 300-seed weight +0.18
7. Plant height and grain weight per plant +0.09
8. Panicle number and 300-seed weight +0.02
9. Panicle number and grain weight per plant +0.-38**
10. 300-seed weight and grain weight per plant +0.23*
*Significant. at the 5% level of probability
**Significant at the 1% level of probability
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1) Association of number of days to heading and plant height
The correlation coefficient between number of days to heading and 
plant height was +0.20 (Table 2 9). The r value is small but significant 
at the level of probability, indicating that there was a low, positive 
association between number of days to heading and plant height. The 
early heading lines had a weak tendency to possess short stature.
The positive correlation between heading date and plant height has 
significance in a rice breeding program. A combination of short 
stature and early heading is a desirable plant type combination foe 
high yielding varieties. In the study, there was a tendency to obtain 
progeny having a combination of short stature and early heading. The 
association between these 2 traits appeared to be due to some form of 
physiological association rather than genetic association. The genes 
for these desirable traits entered the cross from separate parents.
IR8 has a short stature with medium date of heading while Strain 186 
has a tall stature and early heading. A visual examination of the F^ 
data revealed that there were 10 lines that had a mean plant height 
similar to that of IR8 and had a heading date comparable to Strain 186, 
This represents a relatively high frequency among the 100 F^ lines 
and indicates that selection for a combination of short stature and 
early heading in the early generations would be very effective,
2) Association of number of days to heading and number of panicles 
per plant
The correlation coefficient between number of days to heading and 
number of panicles per plant was -0.10 (Table 29). The r value was 
very low and non-significant. This correlation coefficient indicates 
that there was no association between number of days to heading and
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number of panicles per plant. Those lines with early heading date 
had no lower tendency toward high number of panicles than did those 
lines with late heading.
The absence of association between heading date and panicle number 
indicates that there was no linkage between these two traits. The 
desirable genes for early heading of Strain 186 combined independently 
with the genes for high panicle number of IR8, Strain 186 has early 
heading and low panicle number while IR8 has a medium date of heading.
Of the 100 F^ lines tested, 15 had means for panicle number that were 
as high as IR8. Of the 100 F^ lines, approximately 20^ were as early 
as Strain 186 in date of heading. Thus, approximately 3 of the 15 
lines with high panicle number would also be expected to be as early 
as Strain 186 since these traits were not associated. The actual 
number of the 15 F^ lines with high panicle number that were also early 
in date of heading was 2, This is similar to the expected number and 
confirms the hypothesis that the frequency of F^ lines with high panicle 
number and early heading was that expected from independent assortment.
3) Association of number of days to heading and 300-seed weight
The correlation coefficient between number of days to heading and 
300-seed weight was 0.0? (Table 29). The r value was extremely low 
and non-significant indicating the absence of any association between 
number of days to heading and 300-seed weight. Those early heading 
lines had no more tendency toward high 300-seed weight than did those 
lines with late heading. The lack of association between heading date 
and 300-seed weight indicates that these two traits were independently 
combined.
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k) Association of* number of days to heading and grain weight per plant
The correlation coefficient between number of days to heading and 
grain weight per plant was -0.20 (Table 29). The r value is small 
but significant at the 3% level of probability. The correlation 
coefficient indicates that there was a loose association between number 
of days to heading and grain weight per plant. The early heading lines 
had a weak tendency to yield more than the late lines.
The negative, significant value of the correlation coefficient 
between heading date and grain weight per plant indicates that the 
association between these two traits was probably due to linkage or a 
physiological association. Genes for these desirable traits of early 
heading and high grain yield per plant entered the cross from the same 
parent. Strain 186 has early date of heading and high grain weight per 
plant, while IR8 has medium date of heading and low grain weight per 
plant. If linkage between the genes controlling early heading and high 
grain weight per plant exists, the combination like Strain 186 should 
appear in the progeny. A visual examination of the F^ data revealed 
that none of the F^ lines had a combination of early heading and high 
grain weight comparable to the Strain 186, However, none of the 100 
F^ lines with an adequate number of plants to provide reliable infor­
mation had weight of grain per plant comparable to Strain 186, Thus, 
the effect of the association between heading date and mean weight of 
grain per plant on the frequency of early heading, high yielding lines 
cannot be evaluated.
5) Association of plant height and number of panicles per plant
The correlation coefficient between plant height and number of 
panicles per plant was -0,13 (Table 29). The r value is low and
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n o n - s i g n i f i c a n t .  The c o r r e l a t i o n  c o e f f i c i e n t  i n d i c a t e s  t h a t  t h e r e  was 
no a s s o c i a t i o n  “betw een  p l a n t  h e ig h t  a n d  number o f  p a n ic l e s  p e r  p l a n t .  
S h o r t  l i n e s  h ad  no more te n d e n c y  to w a rd  h ig h  number o f  p a n ic l e s  th a n  
d i d  th o s e  l i n e s  w i th  t a l l  s t a t u r e .
The l a c k  o f  a s s o c i a t i o n  b e tw een  p l a n t  h e ig h t  an d  number o f  p a n ic l e s  
p e r  p l a n t  i n d i c a t e s  t h a t  t h e r e  i s  no l in k a g e  b e tw een  g e n es  c o n t r o l l i n g  
th e s e  tw o t r a i t s .  The g e n es  c o n t r o l l i n g  s h o r t  s t a t u r e  an d  h ig h  p a n ic l e  
number fro m  IR 8 a p p a r e n t ly  a s s o r t  in d e p e n d e n t ly .  Of th e  100 F^ l i n e s
t e s t e d ,  4-5 w ere  a s  s h o r t  a s  IR 3 i n  p l a n t  s t a t u r e  an d  15 w ere a s  h ig h  a s
IR 8 i n  p a n i c l e  num ber. C o n se q u e n tly , i f  t h e s e  t r a i t s  show in d e p e n d e n t 
a s s o r tm e n t ,  a p p ro x im a te ly  6 o r  7 o f  th e  15 w i th  h ig h  p a n ic l e  num ber 
s h o u ld  a l s o  have  th e  s h o r t  s t a t u r e  o f  IR 8 . A c tu a l ly ,  11 o f  th e  15 F^ 
l i n e s  w ere  a s  s h o r t  a s  IR 8 . T h is  s u g g e s ts  t h a t ,  d e s p i t e  th e  a b se n c e  o f
c o r r e l a t i o n  f o r  th e  100 F^ l i n e s ,  t h e r e  was some te n d e n c y  f o r  th e
d e s i r a b l e  c h a r a c t e r i s t i c s  o f  s h o r t  s t a t u r e  an d  h ig h  p a n ic l e  num ber o f  
th e  IR 8 p a r e n t  t o  o c c u r  t o g e th e r  more f r e q u e n t l y  th a n  e x p e c te d  u n d e r  
in d e p e n d e n t  a s s o r tm e n t .  Such a  te n d e n c y  w ould be a d v e n ta g e o u s  i n  a  
b re e d in g  p ro g ram ,
6 ) A s s o c ia t io n  o f  p l a n t  h e ig h t  a n d  3 0 0 -se e d  w e ig h t
The c o r r e l a t i o n  c o e f f i c i e n t  b e tw een  p l a n t  h e ig h t  an d  3 0 0 -s e e d  
w e ig h t was + 0 ,1 8  (T a b le  2 9 ) .  The r  v a lu e  i s  low  an d  n o n - s i g n i f i c a n t ,  
i n d i c a t i n g  t h a t  t h e r e  was no a s s o c i a t i o n  b e tw een  p l a n t  h e ig h t  a n d  
3 0 0 -s e e d  w e ig h t .  T h is  i n d i c a t e s  t h a t  th o s e  l i n e s  w i th  t a l l  s t a t u t e  
h ad  no more te n d e n c y  to w a rd  h ig h  s e e d  w e ig h t th a n  d id  th o s e  l i n e s  
w i th  s h o r t  s t a t u r e .  The l a c k  o f  a s s o c i a t i o n  be tw een  p l a n t  h e ig h t  an d  
300- s e e d  w e ig h t  i n d i c a t e s  no l in k a g e  b e tw een  th e s e  two t r a i t s .
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?) A s s o c ia t io n  o f  p l a n t  h e ig h t  and g r a in  w e ig h t p e r  p l a n t
The c o r r e l a t i o n  c o e f f i c i e n t  betw een p la n t  h e ig h t  and g r a in  w e ig h t 
p e r  p l a n t  was + 0 .0 9  (T ab le  2 9 ) .  The r  v a lu e  i s  v e ry  low and non­
s i g n i f i c a n t .  T h is  i n d i c a t e s  t h a t  th e r e  was no a s s o c ia t i o n  betw een p l a n t  
h e ig h t  and  g r a in  w e ig h t p e r  p l a n t .  The s h o r t  s t a t u r e  l i n e s  had no 
more ten d en cy  tow ard  low g r a in  w e ig h t p e r  p l a n t  th a n  d id  th o se  l i n e s  
w ith  t a l l  s t a t u r e .
The la c k  o f  a s s o c i a t i o n  betw een p la n t  h e ig h t  and  g r a in  w eigh t p e r  
p l a n t  i n d i c a t e s  no l in k a g e  betw een th e s e  two t r a i t s .  IR8 had s h o r t  
s t a t u r e  and low g r a in  w e ig h t p e r  p l a n t ,  w h ile  S t r a i n  186 had t a l l  
s t a t u r e  and h ig h  g r a in  w e ig h t p e r  p l a n t .  None o f th e  F^ l i n e s  had a  
co m b in a tio n  o f  s h o r t  s t a t u r e  s im i la r  t o  IR 8 and h ig h  g r a in  w e ig h t p e r  
p l a n t  l i k e  S t r a i n  186. However, a s  p o in te d  o u t e a r l i e r  none o f th e  
100 F^ l i n e s  t e s t e d  w ere a s  h ig h  a s  S t r a i n  186 i n  g r a in  w e ig h t p e r  p l a n t .  
C o n seq u en tly , i t  was n o t  p o s s ib le  w ith  th e  d a ta  i n  t h i s  ex p erim en t t o  
d e te rm in e  w hether th e  s h o r t  s t a t u r e  o f  IR 8 and  th e  h ig h  g r a in  w e ig h t 
p e r  p l a n t  o f  S t r a i n  186 showed in d e p en d e n t a s s o r tm e n t,
8 ) A s s o c ia t io n  o f  number o f  p a n ic le s  p e r  p la n t  and  3 0 0 -seed  w e ig h t 
The c o r r e l a t i o n  c o e f f i c i e n t  in v o lv in g  number o f  p a n ic le s  p e r  
p l a n t  and  3 0 0 -seed  w e ig h t was -0 .0 2  (T ab le  2 9 ) . The r  v a lu e  i s  v e ry  
low an d  n o n - s ig n i f i c a n t ,  in d ic a t in g  t h a t  th e r e  was no a s s o c ia t i o n  
betw een  th e s e  two c h a r a c t e r s .  Those l i n e s  w ith  h ig h  numbers o f 
p a n ic l e s  had  no more te n d en c y  tow ard  h ig h  see d  w e ig h t th a n  d id  th o se  
l i n e s  w ith  low number o f  p a n ic l e s .  The la c k  o f a s s o c ia t i o n  betw een 
p a n ic le  number and  300- s e e d  w eig h t i n d i c a t e s  th e r e  was no lin k a g e  
betw een th e s e  two t r a i t s .
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9) A s s o c ia t io n  o f  number o f  p a n ic l e s  p e r  p l a n t  and  g r a i n  w e ig h t 
p e r  p l a n t
The c o r r e l a t i o n  c o e f f i c i e n t  be tw een  number o f  p a n ic l e s  p e r  p l a n t  
and  g r a i n  w e ig h t p e r  p l a n t  was + 0 .3 8  (T ab le  2 9 ) .  The r  v a lu e  i s  
m o dera te  an d  s i g n i f i c a n t  a t  th e  1$S l e v e l  o f  p r o b a b i l i t y ,  i n d i c a t i n g  a  
m o d e ra te , p o s i t i v e  a s s o c i a t i o n  be tw een  th e s e  tw o t r a i t s . Those l i n e s  
w ith  h ig h  p a n ic l e  number h ad  a  m o dera te  te n d en c y  t o  p ro d u ce  h ig h  g r a in  
w e ig h t p e r  p l a n t .
The p o s i t i v e  an d  m odera te  c o r r e l a t i o n  c o e f f i c i e n t  betw een  number 
o f  p a n ic l e s  an d  g r a i n  w e ig h t p e r  p l a n t  h as  s i g n i f i c a n c e ' i n  a  r i c e  
b re e d in g  p rog ram . P a n ic le  number i s  a  com ponent o f  y i e l d  o f  g r a i n  p e r  
p l a n t .  The a s s o c i a t i o n  betw een p a n ic l e  number an d  g r a i n  w e ig h t p e r  
p l a n t  a p p e a re d  t o  be p h y s io lo g ic a l  and  /  o r  m o rp h o lo g ic a l, IR 8 h ad  
a  h ig h  p a n ic le  number w ith  low er g r a i n  w e ig h t p e r  p l a n t ,  w h ile  S t r a i n  
186 had  a  low p a n ic l e  number and h ig h  g r a in  w e ig h t p e r  p l a n t .  A lthough  
15 F^ l i n e s  had  a s  many p a n ic le s  p e r  p l a n t  a s  IRQ, none o f  them  p ro d u ced  
a s  much g r a i n  p e r  p l a n t  a s  d id  th e  low p a n ic le  p e r  p l a n t  p a r e n t ,  S t r a i n  
186 . T h is  was o b v io u s ly  due  t o  t h e  f a c t  t h a t  fe w , i f  a n y , o f  th e  
l i n e s  p ro d u ced  a s  many s e e d s  p e r  p a n ic l e  a s  S t r a i n  186 , Due t o  b i r d  
dam age, t h i s  t r a i t  was n o t  in c lu d e d  i n  th e  s tu d y .
10) A s s o c ia t io n  o f  3 0 0 -se e d  w e ig h t and  g r a in  w e ig h t p e r  p l a n t
The c o r r e l a t i o n  c o e f f i c i e n t  b e tw een  3 0 0 -se ed  w e ig h t and  g r a i n
w e ig h t p e r  p l a n t  was + 0 .2 3  (T ab le  2 9 ) .  The r  v a lu e  i s  r a t h e r  low b u t 
s i g n i f i c a n t  a t  th e  5% l e v e l  o f  p r o b a b i l i t y ,  i n d i c a t i n g  t h a t  t h e r e  was 
a  lo o s e  a s s o c i a t i o n  be tw een  300- s e e d  w e ig h t and  g r a i n  w e ig h t p e r  p l a n t .  
Those l i n e s  w ith  h ig h  w e ig h t p e r  s e e d  had a  w eak te n d e n c y  to  p ro d u ce  
h ig h  g r a i n  w e ig h t p e r  p l a n t .
155
The p o s i t i v e  c o r r e l a t i o n  "between 300-seed, w e ig h t an d  g r a in  w e ig h t 
p e r  p la n t  h a s  some s ig n i f ic a n c e  i n  a  r i c e  "breeding p rogram . From t h i s  
s tu d y , th e r e  was a  ten d en cy  to  o b ta in  progeny  h av in g  h ig h  w eig h t p e r  
s e e d  and h ig h  g r a in  w e ig h t p e r  p l a n t .  S in ce  w e ig h t p e r  seed  i s  one 
o f  components t h a t  d e te rm in e s  g r a in  w e ig h t p e r  p l a n t ,  th e  in c r e a s e  i n  
w e ig h t p e r  s e e d  sh o u ld  in c r e a s e  th e  g r a in  w e ig h t p e r  p l a n t  when o th e r  
y i e l d  com ponents a re  c o n s ta n t .  The y i e l d  component 3 0 0 -seed  w e ig h t 
i s  a c tu a l ly  a  m easure o f  w e ig h t p e r  s e e d . The r e s u l t s  su g g e s t t h a t  
w e ig h t p e r  s e e d  sh o u ld  a l s o  be g iv e n  c o n s id e r a t io n  i n  a  b reed in g  
program .
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